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Here, at last, is a deposited carbon resistor ideally suited to the needs of electronic engineers, 

experimenters, hams and radio technicians. PRECISTOR5 combine more desirable characteristics 
than any other type of resistor—and save you money too. 


Made of pure crystalline carbon bonded to selected ceramic cores, PRECISTORS are particularly 

recommended for circuits where carbon compositions are unsuitable and wire-wound 
precisions too expensive. For close tolerance, high stability and economy, 
use PRECISTORS ... in such applications as:— 


VOLTMETER MULTIPLIERS 

PRECISTORS are outstanding replacements in all kinds ot test 
equipment. They ore thoroughly relioble. yet inexpensive for 
amateurs and experimenters who construct their own special 
testing devices. 

HIGH VOLTAGE BLEEDER APPLICATIONS 
Rated ot 6000 volts peak, one or two PRECISTORS will replace 
entire strings of insulated resistors in television high voltoge or 
similar bleeder circuits. They are especially well suited as bleeder 
resistors in voltage doubling and tripling circuits. 


VOLTAGE DIVIDERS 

PRECISTORS afford opportunity for an endless voriety of low- 
powered, precision voltage dividers in innumerable applicotions. 

SUBSTITUTES FOR WIRE.WOUND PRECISIONS 
High range PRECISTORS cost but a fraction of the price of high 
range wire^wound precisions, and ore available in volues which 
are not practicable for wire*wound types. Distributor stocks afford 
a wide selection of volues which may be connected in series or 
parallel to accommodate an exceptionally wide number of 
special values, quickly and at relatively low cost. 


RESISTANCE CO. 

WimtjM/i ih, C/Wicuit -VW 


PRECISION PACKAGING SAFEGUARDS PRECISTORS 


IRC PRECISTORS are factory packed in capped plastic tubes 
for complete protection ogairist scratches, jars and surfoco 
injury. This special precision packaging also safeguards 
PRECISTORS against excessive hondling. Characteristics 
are printed on the case, and range, type and tolerance 
are clearly designated on each resistor. 

SEND FOR FREE DATA BUILETIN 

Full informotion on IRC PRECISTORS is yours for 
the asking—characteristics, ratings, applications. 

Send for your free copy of cotalog DC*3 today. 

International Resistance Co., 401 N. Broad St., 

Philadelphia 6, Pa. /n Canada.* Internotional 
Resistance Co., Ltd., Toronto, Licensee. 


HIGH FREQUENCY REQUIREMENTS 
Having considerably better frequency characteristics than insu* 
lated resistors, PRECISTORS may be used to definite advantage 
in high frequency circuits where resistance value is critical. 

ELECTRONIC EQUIPMENT 

PRECISTORSare well suited to electronic equipment subject to 
widely varying temperatures. Uniform temperature character¬ 
istics assure reliable prediction of resistonce under such conditions. 

AUDIO AMPLIFIERS 

PRECISTORS are especially important in high>gain and high> 
quality audio ompliflers. Their inherently low noise level and 
excellent stability make these pure carbon resistors ideal for 
low level input systems and for balanced push-pull circuits. 
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YOU PRACTICE RADIO 

COMMUNICATIONS 

I send you parts to build the 
Transmitter shown below as 
part of my new 
Communic a t i o n s 
Course. Conduct 
actual procedure 
of Broadcast Op¬ 
erators, practice 
interesting ex- 
periments, learn 
how' to put a 
transmitter on 
the air. 


YOU PRACTICE RADIO 

SERVICING 

You build the modem Radio 
shown below as part of my Ser¬ 
vicing Course. I send you the 
speaker, tubes, chassis, trans¬ 
former, loop antenna, EVERY¬ 
THING you need to build this 
modern Radio Receiver. Use it 
to make many tests, get 
practical experience. 


HRJTtfinu 


YOU BUILD THIS TESTER 

as part of my 
Servicing Course, 
with parts N. R. I. 
sends. It soon 
helps you EARN 
, ... f[ EXTRA MONEY 

I 1 fixing neighbors' 

Radios in spare 
time. 

YOU BUILD THIS WAVEMETER 

as part of my NEW Communications 

Course. Use it with ^ m 

Oscillator you also 

build that furnishes M ^ 

basic power to 

transmitter and de- I ^ 

termines transmit^ ^ ^ 

ter frequency. 

I TRAINED THESE MEN 


I Will Train You at Home 
with MANY kItS of Parts I Send 

Want a good i>ay job in ibe fast-gruwiiig or get a goud-paj Job in Police. Aviation 
itadio and Television InduHtriea. or your or Marine Radio, Broadcasting, Public Ad- 
own money-making Radio-Television shop? dress work, etc. Or think of amiirdiig Tele- 
I’ve trained hundreds of men WITH NO vision opportunities. Already manufacturers 
PREVIOUS TRAINI.VO to be Radio twh- are producing over 100.000 sets a month, 
nicinns. Or now you can enroll in my New stations going on the air everywhere! 
NEW practical course in Radio-Television Television is America’s fas test-growing in- 
CO.MMUNIOATIONS — learn to be a Broad- dnstry and men who know it will be In 

demand. 

GET ACTUAL LESSON AND BOOK FREE 

My DOUBLE KKEE OFFER entitles you 
to actual SAMPLE LESSON and my 64-psge 
book, “HOW TO BE A SUCCESS IN RADIO 


casting and Communications teehiiician. You 
get pnirtlral Radio experience with MANY 
KITS OF PARTS I send you in my lrain-at« 
home method. All equipment yours to keep. 

MAKE EXTRA MONEY IN SPARE TIME 


As part of my Radio Servicing Course, —TELEVISION — ELECTRONICS,” both 


I send SPECIAL BOOK 
I..ETS starting the day you 
enroll. Make EXTRA 
MONEY IjxI ng Radios in 
spare time while training. 
Then start your own Ra¬ 
dio sales and service shop 


FREE. Mail coupon now. 
See how quickly, easily 
you can start. J. E. 
SMITH. President, Dept. 
9NX Nntlofiiil Uatiio Insti- 

Get this training without cost 
under G. I. Bill. Mail coupon ton o. d. c. 


VETERANS 


Good Job In Radio StatioB 

"Am Chief En¬ 
gineer of Ra¬ 
dio Station 
WORD 
charge of four 
men. Owe all 
1 know about Radio to 
NRl.”—CLYDE J. BUR¬ 
DETTE, Spartanburg^ 
South Carolina. 


Has Own Radio Business 

“Now have 
ML - m Radio 

^ J shops servic- 
J >ng about 200 
^ sets a month. 
^ Have largest 
service establishment in 
Southeastern Missouri ” — 
ARLEY STUDYVIN, De- 
Soto, Missouri. 


Gooc/ ArBofh-7REi 


TESTED WAY 

TO BETTER PAY 


Mr. J. E. SMITH, President, Dept. 9NX 
National Radio Institute, Washin^on 9, D. C. 

Mail me FREE Lesson and 64-page book. 
(No salesman will call. Please write plainly.) 

Name. 

AridreBB... . .. _ .. 


City_ 

O Cherk If Veteran 


Age 


Zone. State. 

Approved for Training Under G. I. Bill 


/ Wtf/ Show You fo 

Learn Radio-Television 

Servicinb or Communications 

hy Pracf/c/na m Spare T/me 
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AUDIT eURlAU DF CIRCULATION 



FITS ANY CABINET 


The most versatile television 
chassis yet designed! Three 
basic units—power supply 
chassis, RF chassis and deflec¬ 
tion yoke ossembly — may be 
placed side by side, one above 
the other, etc., to conform to 
ony cabinet. Simply plug in 
the cable connectors. Each 
unit is soundly engineered and 
built to fomous National 
standards of performonce. 


1. Choice of 10'' (TV.IOC) or 
I2«/2"(TV.|2C) chassis. 2. Tunes 
all 12 channels. 3. Wired, pre- 
tuned and tested — not a kit. 
4. RF stage employs tuned grid 
and plate for maximum gain 
and optimum band width. 5. 
Unique 36 me IF minimizes inter- 
ference. 6. Fine tuning control 
covers range of 2-3 me. for 
maximum tuning accuracy. 7. 
Improved intercarrier sound. 
8. Magnetic deflection and “fly¬ 
back** high voltage supply. 9. 72- 
ohm unbalanced and 300-ohm 
balanced inputs. 10. Supplied 
with two six-inch PM speakers. 


Specify either 
TV*I0C Dr TV*I2C 
When DrderIng 


$ 149.50 

(leu pietur. Ivb.) 



RADIO-ELECTRONICS for 























































^„^;RADIO,TELEVISiON 


You receive complete standard equip¬ 
ment, Including latest type High-Mu 
Tubes, for building various experi¬ 
mental and test units. You progress 
step by step until you build a com¬ 
plete Superheterodyne Receiver. It is 
yours to use and keep. 


SIGNAL GENERATOR 


YOU RECEIVE THIS 
PROFESSIONAL MULTITESTERl 

You will use this professional instru¬ 
ment to locate trouble or make 
delicate adjustments — at home — on 
service calls. You will be proud to 
own this valuable equipment. Com¬ 
plete with test leads. 

V ou construct 
the Trans I Iron 
Signal Genera- 
tor shown here, 
demonst rat i n g 
Transitron prin¬ 
ciples in both 
R.F. and A.F. 
stages. You 
sttidy negative 
type oscillators 
at firsthand. 


AUDIO OSCILLATOR: 

An electronic 
device, which 
produces audio¬ 
frequency sig¬ 
nals for modu¬ 
lating R.F. (radio frequency) carrier 
waves, testing A.F. (audio frequency) 
amplifiers, speakers, etc. 

T.RF. 
RECEIVER 

You build 
several 
T.R.P. Re¬ 
ceivers, one 
^ of which, a 4- 

^ tube set, is shown 

here. You learn construction, align¬ 
ment, make receiver tests, and do 
trouble shooting. 


and ELECTRONICS 

Master ALL Phases 


Get Complete Training. You Receive and Keep All 
Equipment, Parts and Lessons. No Extra Charges. 


GOOD PAY 

and Unlimited Opportunities 
in JOBS LIKE THESE: 

Business of Your Own 
Radio Manulacturing, Sales, Service 
Broadcasting, Telecasting 
Television Manufacturing, Sales, Serv¬ 
ice 

Laboratories: Installation, Maintenance 
of Electronic Equipment, 

Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Com¬ 
panies; Oil Well and Drilling Com¬ 
panies; Engineering Firms 
Theatre Sound Systems, Police Radio 

And scores of other good jobs 
in many related fields 

YOU CONDUCT MANY 
EXPERIMENTS LIKE THESE! 

Checking action of condensers 
Experiments with AP and RP amplifiers 
Experiments with resonance 
Producing beat frequencies 
Calibrating oscillators 
Experiments with diode, grid-bias, grid- 
leak and infinite impedance detectors 
Practical experience in receiver trouble 
shooting 

Application of visual tester in check¬ 
ing parts and circuits 
Experiments with audio oscillators 
Advanced trouble-shooting 
, . . and many, many others 

Complete Training by Practical 
Resident Trade School, Est. 1905 

The same highly trained faculty, in¬ 
struction materials and methods used 
here in our large, modern resident 
school, are adapted to your training 
in your own home. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 

Both Resident and Home Study 
Courses Offered 


You will find all lessons easy to under¬ 
stand because they are illustrated 
throughout with clear diagrams and 
step-by-step examples that you work 
out yourself. Every piece of the eqiup- 
ment and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester, experimental 
equipment, all parts of the Superhetero¬ 
dyne, tube manual, radio dictionary, 
and complete, modern Television texts. 
All parts are standard equipment. 

Shop Method Home Training ... 
Earn While You Learn 

With our practical resident Shop 
Method Home Training, you study In 
your spare time. You receive Spare 
Time Work Lessons, which show you 
how to earn while you learn. Service 
neighbors’ radios and TV receivers, ap¬ 
pliances, etc., for extra money and ex¬ 
perience. Many National students pay 
all or part of their training with spare 
time earnings! 

DON'T DELAY ! The Rodio-Television 
Industry needs troined men NOWf 
For quick action, 
moil coupon 
today and we'll 
rush you full in¬ 
formation. 


APPROVED 

FOR 

VETERANS! 

Check coupon below 1 


free/ 


NEW, ILLUSTRATED 
OPPORTUNITY 
BOOK AND SAMPLE 
LESSON SHOW YOU 
HOW WE TRAIN 
YOU . . . SEND FOR 
THEM TODAY! NO 
COST. NO 
OBLIGATION. 


YOU 

LEARN BY 
DOING 

You receive 
special labora¬ 
tory experi¬ 
ment lessons 
to show you 
how to build 
with your own 
hands various 
experimental 
units such as 
those shown at 
left, and how 
to conduct 
many tests. 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. • EST. 190^ 

ivC!i 


liili 


m 

i 


1 FIND OUT NOW . . . MAIL CC 

>UPoN 1 

rODAY 



4000 South Figueroa Street or paste on 

Los Angeles 37, Californio penny postal. 

Send me your FREE book "Your Future in Radio" and 
the sample lesson of your course. I understand no sales¬ 
man will call on me. 


NAME._ 

ADDRESS. 


.ACE.- 


CITY. 


------.STATE_ 

□ Check here if Veteran of World War 11 


DECEMBER, 1949 
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Put This Proved Money-Making Service Data Library to Work 

...in your shop 


Pay as you Profit 
Earn with it Now 


MA carrying! 

nU CHARGESI $ 
NO interest! 


ero 9 « 


tyerytfii 
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Need 






to 




Know 


fW 
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Z f'rofitabie 




nad\o^ 


oecoto 


warn 












Photofact 


this Amazing 
EASY-PAY WAY! 


NOW you can afford to own the Service Data Library that is earning 
extra pr'ofits every nay for more than 25.000 successful Service Tech¬ 
nicians! NOW—f^or the first time—the famous PhoI'OfaCT Library can 
be yours with this new “Pay-as-You-Profit” Plan! Here's all you have 
to do: See your parts jol>ber. Order 4 or more PhoTOFaCT Volumes. 
Pay Only $18.39 down. You get your Library immediately. You use it 
nou). It earns for you—and you pay as you profit! If you Ve not already 
a money-making Photo fact user, here's your easy-pay chance to own 
the most productive radio service data in the world. If you’re already 
using PhOtofact, here’s your chance to complete your library by 
filling in those missing volumes. Now that you can afford Photo FACT» 
don’t be without its time-saving, money-making advantages a single 
day longer. See your parts jobber today! 



CURRENT PHOTOFACT BEST-SELLERS 


The Recording and Reproduction of SOUND, l>y Oliver Head, The com¬ 
plete, authoritative treatment of the entire subject of Sound, written 
by (he editor of Had to cV Television News . $5.00 

Photofact Television Course. The book used by thousands; gives you a 
clear understanding of TV principles, 0|K?ralion and practice $3.00 

Television Antennas. Shows you how to select and install the proper 
antenna, and how to overcome antenna problems. $1.25 

1948 Record Changer Manual. Covers 45 models made ill 1948, including 
new LP and dual-speed changers, plus leading wire recorders. 
Based on actual analysis of the equipment . $6.75 

Aufo Radio Manual. Complete Photofact service data on more than 
100 post-war auto radio models—a time-and-inoney-saver. $4.95 


i 

HOWARD W. SAMS 6 CO., INC. INDIANAPOLIS 1, IND. 


HAVE COMPLETE, ACCURATE DATA ON 
ALL POST-WAR SETS YOU SERVICE! 


With the Eaay-Poy Plan, you can boost your eariiirigs 
now, using j)roverl 8U|>erior PnoroFACT. Have complete, 
accurate, unifortn «Iata on all post-war receivers—own 
the Only Radio and TV service riata leased on actual 
laboratory analysis of the eqviipment. Here's why 
I'nOTOFACT is hotter in every way. You get: 1. Exclusive 
TV coverage in easy-to-use individual envclorK*s. 2. 
Exclusive Standard NotaUon Schematics. 3. ICxclusivc 


oscilloscope w ivc forms. 4. Photos of all chassis views 
with each part identified. 5. Full aitgninent instructions, 
plus circuit voltage and resistance analysis. <1. Complete 
parts lists and j>rof»€r replaccmenis. 7. Dial cord string¬ 
ing diagrams. 8. Disiisscmhly instructions. 9. Record 
Changer servicre data. 10. Kxchisivc keyed data system 
—all values right on the schematic. 'There's nothing like 
Photokact! It pays for itself in saved time, bigger 
work output and greater prO/its. To protect your future 
in Radio-rv servicing, acr now —own the ThOtofact 
Library the Easy-Pay Way! _ 


SEE YOUR PARTS JOBBER 




OR WRITE DIRECT TODAY 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 




HOWARD W, SAMS & CO,, INC, 

955 N. Rural St,, Indianopolis 1, Ind. 

□ Send full Easy-Pay Details 

□ Send FREE Photofact Cumulative Index 

□ Sciul PjiOTokact Folder for Set Model . . . . 

FREE to Service 'Technicians writing in on letter¬ 
head; 50c charge to Experimenters) 


Name .. 

Address. 
City 


Zone State. 
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CRB Can Help You 

mm mm 

with practical training in 

TEIEVISION 

and FM 

SERVICING! 

Leam Now How to INSTALL and SERVICE All Types of TV & FM Receivers! 


I ATKST Fl(;i Ri:s show over 2,2(M),000 TV receivers 
j now in use in the I . S. Twelve million sets are 
predicted by 1953, and practically every area of the 
nation will be within range of a TV station! Servicemen 
will have greater and greater opportunities, and those 
servicemen with specialized Television and FM training 
will have a bigger advantage over those with knowledge 
of AM only—both in competing for jobs and in trying to 
make a go of their own repair businesses. 

CRKI knows what you need. This specialized servicing 
course is the practical answer to the technical problems that 
bother the average serviceman when he faces the job of 
servicing today’s intricate TV and FM equipment. Every 
lesson in this course is practical and helpful in your daily 
work. Lessons are revised as new developments become 
accepted by the industry. 


Start your training now and you start applying your 
new-found knowledge immediately. You will be in demand 
and can be earning more money as you find yourself 
handling TV and FM work that only a few months ago 
looked "impossible.” 

This can he your big chance! Write today for complete 
facts. (Veterans: CREI training is available under the 
C.I. Bill. For most veterans, July 25, 1951 is the dead¬ 
line—act now.) 


SAMPLE 

LESSON 


FREE! 


"Television and FM Trouble Shooting"— 

this lesson is devoted to live, “dollar-and- 
r<*nts”, practical practice hast‘d on day-to- 
day servicing problems. R;:ad ihis interesting lesson and see for 
yourself how CKEI training can help you. Mail coupon for this 
sample lesson, free booklet and details. 


THE THREE BASIC CREI COURSES: 

★ PRACTICAL RADIO ENGINEERING 

Fundamenfa/ course in all phases of radio-e/ectronics 

if PRACTICAL TELEVISION ENGINEERING 

Specia/ized froining for professional radiomen 

if TELEVISION AND FM SERVICING 

Sfreom/ined course for men in "fop-fhird'* of field 

CAPITOL RADIO 

ENGINEERING INSTITUTE 

Am Accredited Technical Imtitute Founded in 1927 

Dept. 1512A, 16th Street & Pork Road, N. W. 
Washington 10, D. C. 

liranch Officte: 

New Ttrk (7) 1T0 Iruadvay o Saw Francises (2) 760 Markst St. 



FREE BOOKLET 
plus 

SAMPLE LESSON 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. 15UA, 16fh & Pork Rd., N. W. Woshington 10, 0. C. 

CweuUemen: Send me FREK SAMPLE LESSON and complete 
details tjf the TV and F'M Servicinfi: home study course. Also 
send brochure that explains the CREI self-improvement 
prosrram and eives complete details and outline of course. 
I am attachinif a brief resume of my experience, education 
and present position. 


Check 

Field 

of^ 

Greatest 

Interest 


TV. FM & ADVANCED AM SERVICING 

□ practical TELEVISION ENGINEERING 

□ PRACTICAL RADIO ENGINEERING 

□ AERONAUTICAL RADIO ENGINEERING 

□ BROADCAST RADIO ENGINEERING (AM. FM. TV) 

□ RADIO-ELECTRONICS IN INDUSTRY 


NAME 


AGE. 


ADDRESS _ - 

CITY....ZONE STATE_ 


□ I AM ENTITLED TO TRAINING UNDER G.L BILL. 


DECEMBER. 1949 
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4 great books 
TO HELP YOU 

m AHSAD 

m m worn/ 


What eauld h« finer for Chriitmas than 
book! that make it easy to learn worth 
while, 9ooil*payint trades—at home in spare 
time! Buy them tor your friends—suoBost 
to your own friends and relatives that noth> 
ing they might give to you could please you 
more! Each of these famous books is com* 
olete, authentic, easy to understand. Our 
lO'day money* back guarantee Protects you I 


CASH IN ON TELEVISION 
SERVICE PROFITS! 

(let wlirre the f>l« senii-itix innney i-*— 
In lel.nision: I’U.^fTlf.Vl, TEI.KMSION 
SKRVKMNC hy J. U. .h.liiison atwl .1. II. 
Newitt is a clov\n-to-eurtli. ■C'ci'akt' I’fx'k 
that tells you step hy stfii wiiat to do. 
wliat trois, parte an<l friiilpmeiit to ime— 
in short, how to handle every phase of 
the work efllciently. TriU Imw TV dlffor-t 
from radio; oiitlhics »cr'’l«‘itii; prort-duies. 
contains *’aso lii^torli's of arlual iotw. 
Pesrrintiona of common TV tumliUM anil 
th»*tr rnncillei make Umk donldy helpful, 
tiver 230 llhistrations. Price only $1. 

LEARN ALL ABOUT FM 

It takes more than ordinary radio knnwl- 
filuo to liatiille the minpllraled sperial 
hroblems of F.\| Aervleimtl KltKtll’ENV^ 

Mii[itT..\Tli>N. a new 418-page hook by 
Nathitn .Maicliaiid is romidete with over 
:tiiii illnsiraliuns plus oii*llu*-Joh e.vaniiili*s 
ohieh Quickly help >*011 understand things. 
t o»er< hasir theory, clrrults. transmitters, 
receivers and inoldle cijiilument. tiives full 
details of modeni nieihoils of adiu'itlna and 
repairing F.\f rertdven including circuit 
neciiltarllies, tuning inilirators, anteiiius, 
alianineTd and di>zens of oilier subjects, 

Price only |5. 

Specialize In Something 

DIFFERENT.. . Electric Motor Repair! 




0 

Ideal for 
begtn/iprs. 
No preWops 
froining 
required. 


Ba.sed on what can he Ic.'iriied tiulckly 
at home fmin tills fainoit.^ Fl.l.tTRit* 
,\If>Tt)U Uei'.MU liook, you ran tr.iin for 
prtkmpt. nrofltalile service on piaitically 
any electric uitiior In common ii«.e—trom 
aimpitf reiiairn to coinidete iirniaturc re¬ 
winding. F/Ver.vtlilng is explained cleailv 
In t4‘xt and l»y more Uian f>Ot) Ilhistrn- 
tlons. Covers all .^C and lu* motor 
types. aNo motor control -.X'.teitn. Ouldt 
Ruhlea show IkhV In liandlt* siteciflr i t«. 
When a motor conies in for repairs ju-.l 
look It up' r»60 pages. Price only 


BE AN OSCILLOSCOPE EXPERT! 

L«*am to use the oscilloscope (cathode 
ray oscillograph> jiroporly and watch your 
BfAcleney and earnings sear! MtUH'.HS 
nSlTl.MtStHlFKS -NNO TllKlK T.^KS 
uy .lacob H. Uniter. .Ir.. of .Vilen I:. 

Hu Mont I.alioratorle.s teaches you how 
u'llliout liuolvetl niailicniatlct—In a way 
yon can easily tiniler^tand. Shows what 
flie oscllloacope Is. how It works and ex- 
ictlv how-, where and why to use It on 
QHTidc jobs. Kxtdafns making Conner- 
th-n*. adJiisltJig cln’uil components, set- 
ting controls, analyzing patteins. etc. 300 oscilloscopes 
page-i. t(M> illustrations Incluiling dozens 'O 

fif pal tern photo*. |*rlce only $6.00. undersfandl 


IQ DAY MONEV-BACK CUARAHTEE 



OcPt. IIE-129. MURWAY HILL BOOKS, loc ] 

232 Madison Avc,, Mew TorK ae, N, V. 

□ Fnclosed find $.. .for Ftookt-.! 

checked: or tl send C.O.O. for th's ninuunl plii'- 
iMtatage and I will pay tvistman. <No C.ci.H.'h 
xidc V.H.K.) If biMiks are not satl-facP-rv, it Is 
noderstiMKt I mav reHini them in 10 tl.»> h hmI 'on 
go.nrantw In refund my money. 

□ PIlACTtrAI, TFIKVISION SFRViriM^ 

S4 ($4..10 o'ltside I'.S.A s 


D MODKitN t).‘-Tti lo.Arorrs .\Nn tmi- m t -i -j 
sa f$6.ri0 outside I'.S.A.V 


! 
: 

Same.. ... j 

....*. S 

fltv. 35one. Ftlate.. - ■ ■ • 


Katlio Bnaliicaa 


The Parts Distributors* Conference 
and SlioH will be held at the Hotel 
Stevens, Chicago, the week of May 22, 
1950. Dedicated primarily to the inter¬ 
ests of all electronic parts jobbers, it 
will, for the first time, be open to the 
industry without attendance restric¬ 
tions, according to an announcement 
by the board of directors of the Show 
Corporation following action taken at 
their August meeting in Chicago. 

Jerome J. Kahn of Chicago was 
elected president, succeeding another 
Chicagoan, William 0. Sciiontnc, who 
becomes secretary for the 1950 term. 
Walter W’. Jablon of New York was 
elected vice president, and Les A. 
Thayer of Chicago was named treas¬ 
urer. 

The 1950 Show will be exclusively for 
exhibitors* distributor customers, and 
throughout the four-day session will 
feature a comprehensive educational 
program for jobbers. Preliminary plans 
include seminars and discussions on 
such subjects as ways and means of 
stimulating sales, market research, 
cost accounting, merchandising, and 
inventory control. Emphasis, the direc¬ 
tors said, will be placed on helping 
manufacturers increase distributor 
business and, in turn, on helping dis¬ 
tributors expand business with their 
customers. 

Radio Corp. of America, Camden, 
N. J., has prepared a “Radio-Repair 
and Tune-Up’* merchandising cam¬ 
paign for the RCA Tube Department. 

WMth an estimated 10 million radio 
receivers now needing repairs in homes 
all over the country, the new RCA cam¬ 
paign is aimed directly at the consumer 
and strongly slanted to emphasize the 
fact that, for relatively low cost, the 
average noisy or inoperative radio can 
be restored to first-class condition. 

The purpose of the campaign is to 
stimulate new business for the radio 
service dealer by overcoming the aver¬ 
age consumer*s impi’ession that radio 
repairs are expensive. In addition, the 
campaign provides the dealer with the 
ready-made means to merchandise and 
price his services effectively and pro¬ 
fessionally. 

Built around an eight-point “Radio 
Repair and Tune-Up Special,’* the cam¬ 
paign lists eight definite services and 
advertises the total price. To meet the 
requirements of individual dealers, pro¬ 
vision is made for imprinting prices on 
the advertising material to order. 

Covering all requirements for a com¬ 
prehensive local promotion, the new 
campaign ranges from direct mail to 
winiJow display material. Included are 
a colorful five-piece display kit, a 
three-piece direct-mail campaign, a 
window streamer, newspaper ad mats, 
and several radio-spot announcements. 

In addition to the new “Radio Repair 
and Tune-Up’* campaign, the RCA 
Tube Department is making available 
a special pricing kit to enable radio 
service dealers to price cleaidy and at¬ 
tractively such window and counter 
merchandise as radios and appliances. 


Consisting of numerals, dollar signs, 
and bases, finished in black, red, and 
yellow plastic, each pricing kit contains 
six sets of numbers and six bases. Iden¬ 
tification slips are also provided to note 
other information such as model num- 
bei% terms, and down payment. 

Skiatron Corp. has opened offices at 
381 Fourth Avenue, New York City, 
Arthur Levey, president, announced. 
The new company has been formed for 
the exploitation of certain basic televi¬ 
sion patents formerly owned by Sco- 
phony Corp. of America, in which 
Paramount Pictures, Inc., and General 
Precision Equipment Corp. were par¬ 
ticipants. The patents were freed only 
after the entry of a consent decree in 
the Paramount-General Precision-Sco- 
phony antitrust suit, which was based 
upon the Government claim that “com¬ 
mercial development in this country of 
an important advance in the television 
art has been postponed and the opening 
of a new field of public entertainment 
and education has been unnecessarily 
delayed.** Skiatron Corp. owns many of 
thefse patents outright and controls 
others through an operating agreement 
with Scophony Corp. of America. 

Sprer Carbon Co, of St. Marys, Pa., 
announces that it has acquired sole own¬ 
ership of both the Speer Resistor Corp., 
of St. Marys and of Angelica, N. Y., and 
Jeffers Electronics, Inc., with plants at 
Dubois and Driftwood, Pa. 

Sheldon Electric Co., Irvington, N. J., 
has entered the television field with a 
line of 10-, 12H*, and 16-inch flat-face, 
all-glass television picture tubes. Shel¬ 
don has merged with Allied Electric 
Products, Inc., and is being operated 
as a division of that company. 

National Television Film Council has 
started a survey to correct “demoral¬ 
izing trade practices** in the use of 
motion picture films by television sta¬ 
tions. The Council aims at establishing 
standard film-rental charges based on 
the population in the area covered by 
the station or on the station*s time 
rates or both. 

Motorola, Inc., Chicago, 111., reports 
that dollar sales volume on television 
receivers in the month of September 
was up 424'/< over the same period in 
1948. Unit sales were up 403%. 

Allen R. Dii Mont Laboratories, Inc,, 
dedicated in East Patei’son, N. J., last 
month what president Allen B. Du 
Mont called the world*s largest and 
most modern television assembly plant. 
Covering 480,000 square feet, the struc¬ 
ture is located on the 58-acre site of the 
former Wright aeronautical plant. It 
was purchased from the WAA. 

Crosicy Dixision of Avco Corp., Cin¬ 
cinnati, Ohio, is introducing its plan of 
“pay-as-you-see** televi.sion meters to 
New York dealers after successful tests 
in Cincinnati. 
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HOW! 


Build and Keep 


Big Screen Top Quality 
Television Receiver of Home 
, as You Prepare for a 
Profitable job in 

teievision 

^^I^IO-tLiCTROiiirt 


Choice of 10/ \VA or 16 inch picture tube 


Now you can get this amazingly prac¬ 
tical aid for learning Television at 
home, to help you get started toward 
FASCINATING WORK . . GOOD 
MONEY ... a THRILLING FUTURE- 
in a real job, or your own sales and 
service business. * When you complete 
our regular home training—described 
below—you can build and keep a top 
quality commercial-type Television Re¬ 


ceiver. Standardized chassis is adapt¬ 
able for a 10, 12'/2 or 16 inch direct 
view tube that gives big, bright, sharp, 
steady pictur^ss. This is an optional 
training advantage—designed to pro¬ 
vide the utmost in practical '1earn-by- 
doing"home training in Television. Mail 
coupon for complete details. See why 
you owe it to your "Television Future" 
to enroll for DeForest's Training, Inc. 


I Cciuiioii NOW for FREE Inforinatioiil 


See how D. T. I.'s amazingly effective 
methods help start you toward a 
GOOD JOB or your OWN BUSINESS 
in one of America's most promising 
fields—including Television, F.M. Radio, 
Aviation, Train, and Taxi Radio, Broad¬ 
cast Radio, Industrial Electronics. Get 
modern lessons . . . plus 16 ship¬ 
ments of Radio-Electronic parts. Work 
over 300 experiments and projects— 
including building of (I) commercial- 
type OSCILLOSCOPE for practical 


T-V circuit training, (2) 
double-range R-F SIG¬ 
NAL GENERATOR, (3) 
jewel-bearing MULTI¬ 
METER, (4) quality 6-tube 
SUPERHET RADIO. Then 
build and keep that big 
new Television Receiver. 
Here's EVERYTHING YOU 
NEED for real laboratory 
type training . . AT 
HOME! 


Oscilloscopt 


Multimete 


you atso build 
and keep this 
Professional 
Type Equipment 


R-F Signal 
Generator 


You al«o um^HOMI MOVIISI 
a D. T. I. Ixduuhrol 


MAUjms COUPON NOIV/ 


INC. 

Ch.co J ^ I 

Nome. 


Age 


Srreet. 


Zon 


De FOREST’S TRAINING, INC 

CHICAGO 14, IlllMOIS 

A DE VRY Institution 


D. T. I. atone includes the modern, visual 
training aid . MOVIES ... to help you 
learn faster, easier at home. See electrons on 
the march and other foscinating ''hidden 
action"—o remarkable home training advan¬ 
tage thot speeds your progress. 


Modern Chicago laboratories 

* If you prefer, you can get ALL 
your preparation in our new, 
Chicago training laboratories 
. . . one of the finest of its kind. 
Ample instructors , . modern 

equipment. Write for detailil 


Employment Service 

* when you complete your train¬ 
ing, our effective Employment 
Service helps you get started 
toward a real future in Tele¬ 
vision—Radio—Electronics. 


DECEMBER. 1949 




















...4W' 200 UA METER 
. ..BALANCED AC CIRCUIT 
...SIMPLIFIED SWITCHING 
...SNAP-IN BATTERY MOUNTING 




• Meter scale 17% longer than average 
4V2" meter. 

• Modern streamline 200 uo meter. 

• New modern streamline styling. 

• Burn-out proof meter circuit. 

• 24 complete ranges. 

• Isolated probe for dynomic testing. 

• Most beautiful VTVM in America. 


Accessory probes (extra) extend ranges to 
10,000 Volts and 100 Megocycles. 

Uses 1% precision ceramic divider resistors. 

Modern push-pull electronic voltmeter 
circuit. 

Electronic AC circuit. No current drawing 
rectifiers. 

Shatterproof plastic meter foce. 


The new Hearhkit Mciilcl V-4 Vacuum Tube Voltmeter has dozens of 
improvements. The new modern streamlined 200 microampere meter 
uses Alnlco V magnet for fast accurate readings. The streamlined case is 
molded of sh.itterproof plastic. The scales are long—17^^/longer than 
average 4!/>" meters and nearly twice as long as previous Heathkits. 

The new electronic AC voltmeter circuit incorprjratcs an entirely 
new balance control which allows a complete elimination of contact 
potential. This removes meter shift with various ranges, giving accurate 
re.idings on ail ranges, and compensates for variations in tube elements. 
This feature is exclusive in Heathkits. 

New simplified switching reduces hy nearly one-half the number of 
connections made to the switches, giving easier, quicker assembly. New 
sn.tp-in battery mounting for ohmmeter battery mounts on chassis for 
quick, easy replacement and simpler assembly. 

The Hcathkit VTVM with true electronic AC voltmeter and push-pull 
DC voltmeter circuit gives positive automatic meter protection on all 
functions. 

The Heathkit is the only kit using precision ceramic permanent di¬ 
vider resistors instead of matched pairs of common carbon resistors 
which wander with age. The best laboratory meters available use the 
same ceramic resistors you find in your Heathkit. 

The Heathkit VT^M is powered by a quality 110 V. 60 cycle var¬ 
nish impregnated transformer manufactured by Chicago Transformer 
Corporation who produce some of the finest transformers used by the 
military services — you will find the best of materials in your Hcathkit. 
A new p<jwer supply rectifier circuit greatly reduces the heat inside the 
cabinet to eliminate warm-up drift. Only the tremendous demand for 
Heathkit VTVM's would afford the fine engineering which has pro¬ 
duced this new mcKlel. The He.whkit is the only VTVM Kit giving 
all the ranges. Check them: DC and AC full scale linear ranges of 
0-3V.. O-lOV.. ().30V.. O-IOOV.. O- 3 OOV.. O-IOOOV., and can be ex¬ 
tended to 0-3000V., and 0- 10,000V. DC with accessory probe at slight 
extra cost. 

F.lectronic ohmmeter has six ranges measuring resistance accurately 
from one tenth of an ohm to one billion ohms, all with only two 
flashlight cells. The drain on the cells is so slight that they last for years. 

Meter pointer can be offset from zero for FM and TV alignment. 

The DC probe is isolated for dynamic measurements of receiver volt¬ 
ages without disturbing receiver operation. Constant 11 megohm input 
resistance allows use of standard accessories. 

Has db scale for making g.iin—noise level and other measurements 
on audio amplifiers. 

New instruction manual uses step-by-step instructions with pictorial 
diagrams for ease of assembly. The Heathkit VTVM is complete — 
light weight aluminum cabinet — all tubes—Mallory switches — 
power transformer— test leads—1% precision resistors — beauti¬ 
ful two color panel—200 ua meter—instruction manual. A few 

hours work gives you the finest quality VTVM available — universi¬ 
ties use them for atomic research — you will find it the handiest tool 
you'll ever own. Order now and enjoy it this entire winter season. 
Shipping Wt., 8 lbs. Model V-4. 


FINEST VTVM KIT 
AVAILABLE FOR OtUcf 


Quality GE tube* 
for long life 


Highest quolity 
Mollory selector 
switches 


Vornish impregnoted 
power 
transformer 


I Five highest quality 
I controls for accurocy 


Beautiful 4Va" 
streamline 200 uo 
meter 


>, Precision ceramic 

I ORDER ACCESSORY PROBES..L/STED ELSEWHERE IN THIS AD. 






EXPORT DEPT. 
13 Eosf 40th St. 
NEW YORK CITY (16) 
CABLE: ARLAB-N Y 



BENTON HARBOR MICHIGAN 







RADIO-ELECTRONICS for 












r 


V 







ImeMthth 


i T H E N E W '^e4U^^kC 

*HANDITESTER KIT 


MORE 'pc<ltunci~ THAN EVER BEFORE 

• Beowtilul itreomline Bokelile co»e. • Ouolify Brodl«y AC rectifier, 

• AC and DC range* to 5,000 Voltt. • Multiplying type ohmi range*. 

• 1% Preci»»on ceromlc r«»i»tor*. ^ All the convenient range* 10-30— 

• Convenient thumb type odjwjt control. 300-1,000-5,000 VolU. 

• 400 Microampere meler movement. • Lorge quolity 3' built-in meter. 

The instrument for all—the ranges you need—beauty you'll enjoy for years and you 
can assemble it m a matter of minutes—an instrument for everyone. The handiest 
quality voltohmrter of all. Small cnoueh to put in your pocket yet a full 3" meter. 
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1 precision 
ceramic divider res.stors and wire wound shunts. Twelve different ranges AC and DC 
ranges of 10 30 300-1.000 5.000 Volts. Ohms ranges of 0 3,000 ohms and 0 300.000 
ohms Mdliamoere ranges of lOMA and lOOMA. Hearing aid type ohms adjust control 
fits conveniently under thumb for one hand adjustment Banana type jacks for positive 
low resistance connections. Quality test leads included. The high quality Bradley instru* 
ment rectifier was especially chosen for linear scales on AC. 

The modern case was styled by Harrah Engineering for this 
instrument. The 400 microampere meter movement corncs 
already mounted in the case protected from dust during 
assembly. An itleal classrcx>m assembly instrument useful for 
a lifetime. Perfect for radio service calls, electricians, garage 
mechanics, students, amateurs and beginners in radio The 
only quality voltohmetcr under $20.00 An hour of assembly 
saves you one-half the cost and quality parts give you a better 
instrument. Order today. Shipping weight 2 lbs. 


"JUu 

HANOr 

OHMS 

ADJUST. 


'Tfcci^ f^50 

PUSH-PULL EXTENDED RANGE 

5 OSCILLOSCOPE KIT 

^ecUu^icx, 


The first truly television otcllloicope. 
Tremendous sensitivity .06 Volt RMS 
per inch deflection 

Push-pull vert«ca/o/id hoiitonfa! amplifier*. 
Uieful frequency range to 2‘/t Mega¬ 
cycle* 


Extended iweep range 15 cycle* la 
70,000 cycle*. 

New televiiion type multivibrator 
Sweep generator. 

New magnetic alloy ihield included. 
Still the amaiing price of $39.50. 


»39so 


The new 1950 Push-Pull 5" Oscilloscope has features that seem impossible in a $39.50 oscilloscope. 
Think of it-push-pull vertical and horizontal amplifiers with tremendous sensitivity only 
six one hun<lredths of a volt required for full inch of deflection The weak impulses of television 
Can be boosted to full size on the five inch screen. Traces you couldn't see before. Amazing 
frequency range clear useful response at 2 . Megacycles made possible by improved push-pull 
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television. 
New type multi-vibrator sweep generator with more than twice the frequency range. IS cycles 
to 70,000 cycles will actually synchronize with 250.000 cycle signal Dual positioning controls 
will move trace over any section of the screen for observation of any part. New magnetic alloy 
CR tube shield protects the instrument from outside fields All the same high quality parts, 
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New 
instruction manual now has complete step by step pictorials for easiest assembly. Shipping 
Weight 30 lbs. Order now for this winter's usc- 

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES 
A conversion for all 03 and 04 scopes is Available changing them to the new push-pull ampli¬ 
fiers (does not change the sweep generator). Complete kit includes new chassis, tubes ami all 
parts. For a small investment. ad<l the latest improvements to your present oscilloscope (Except 
C.R Tube Shield). Shipping weight 10 lbs. # lo cn 

Order OS Conversion Kit No. 315 . x.OU 






■“■Xtt;-: Vi- 
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Beauty • Quality • Economy 



eise TO BUY 


"Hew 

IMPEDANCE BRIDGE KIT 

A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 

Measures Inductance from 10 microhenries to 100 henries capac> 
itance from .00001 MFD to 1000 MFD. Resistance from .01 ohms to 10 
megohms. Dissipation factor from .001 to 1. ''Q" from 1 to 1000. 

Ideal for schools, laboratories, service shops, serious experimentors. 

An impedance bridge for everyone — the most useful instrument of all 
which heretofore has been out of the price range of serious experi- 
mentors and service shops. Now at the lowest price possible. All highest 
quality parts. General Radio main calibrated control. General Radio 
JOOO cycle hummer. Mallory ceramic switches with 60 degree indexing 
— 200 micro-amp zero center galvanometer — iA of 1 % ceramic non- 
inductive decade resistors. Professional type binding posts with standard 
centers. Beautiful birch cabinet. Directly calibrated Q " and dissipation factor scales. 
Ready calibrated capacity and inductance standards of Silier Mica, accur.tce to of 1% 
and with dissipation factors of less than 30 parts in one million. Provisions on panel for 
external generator and detector. Measure all your unknowns the way laboratories do — with 
a bridge (or accuracy and speed. 

internal 6 volt battery for resistance and hummer operation. Circuit utilizes Wheatstone, 
Hay and Maxwell circuits for different measurements. Supplied complete with every quality 
pan — all calibrations completed and instruction manual for assembly and use. Deliveries 
ate limited. Shipping wc'ight, approximately 15 lbs. 










•r 





I0,000V. H V. 
TEST PROBE KIT 

No. 310. Extends range 
of any I 1 megohm 
VTVM to 3.000 and 
10,000 Volt ranges. A 
necessity for television. 
Shipping \X't., 1 pound. 

. . $4.50 




R.F. CRYSTAL 
TEST PROBE KIT 

No. 309 . Kit to assemble. 
R.r. probe extends VTVM 
range to 100 Me. Com¬ 
plete with 1N34 crystal. 
Ship. Wt., 1 lb. $6.50 




TELEVISION 

ALIGNMENT 

GENERATOR 

KIT 



k 


*39 




"Jtcev 

TOOL KIT 

Now a Complete tool kit 
ro assemble your 1 leathkit. 
Consists of Krauter diagon¬ 
al cutters and pointed nose 
assembly pliers. Xcelite 
screwdriver. 60 Watt I lOV. 
soldering iron and supply 
of solder. Shipping Wt., 2 
lbs. Complete kit . 55.95 


£tS£ TO BUY 


Everything you want in a tele¬ 
vision alignment generator. A 
wide band sweep generator cover¬ 
ing all TV frequencies 0-46 
54 rolOO — 174 to 220 Mega¬ 
cycles, a marker indicator covering 
19 to 4 2 Megacycles, AM moiiu- 
lation for RF alignment — va¬ 
riable calibrated sweep width 
0 - 30 Me. — mechanical driven 

inductive sweep. Husky I lOV. 60 cycle power transformer operated — step type output 
attenuator with 10.000 to I range — high output on all ranges — hand switching for each 
range — vernier driven main calibrated dial with over 45 inches of c.jlibration — vernier 
driven calibrated indicator marker tuning. Large grey crackle cabinet l6l.g''x 
7- 3 /16". Phase control for single trace adjustment. Uses three high frequency triodes plus 
5Y3 rectifier — split stator tuning conde*nsers for greater efficiency and accuracy at high 
frequencies — this Heatlikit is complete and adequate for every alignment need and is 
SLipplied with every part — cabinet — calibrated panel — all coils and condensers wound, 
calibrated and adjusted. Tubes, transformer, test leads — every part with instruction 
manual for assembly and use. Actually three instruments in one — TV sweep generator — 
tV am generator and TV marker indicator. 




I 

i 
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II in HEATHKITS... 


TUBE CHECKER KIT 

\. Measures each element individually 5. Checks every tube element 

2 . Has gear driven roller chart 6. Uses latest type lever switches 

3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter 

4. Complete range of filament voltages 8. Large size 11' x 14' x 4' complete 

9. Checks new 9 pin piniatures 

Check the features and you will realize that this Heathkit has all the 
features you want. Speed — simplicity — beauty — protection against 
absolescencc. The most modern type of tester — measures each element 
— beautiful Bad-Good scale, high quality meter — the best of parts — 
rugged oversize llOV. 60 cycle power transformer — finest of Mallory 
switches — Centralab controls — quality wood cabinet — complete set 
of sockets for all type tubes including blank spare for future ty'pes— fast 
action gear driven roller chart uses brass gears to quickly locate and set 
up any type tube. Simplified switching cuts necessary time to minimum 
and saves valuable service time. Short and open element check. No matter 
what arrangement of tube elements, the Heathkit flexible switching ar¬ 
rangement easily handles it. Order your Heathkit Tube Checker today. 

See for yourself that Heath again saves you ^ and yet retains all the 
quality — this tube checker will pay for itself in a few weeks—better 
build it now'. 

Complete with detail instructions — all parts — cabinet — roller 
chart — ready to wire up and operate. Shipping NX't., 15 lbs. 





SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 



BATTERY 
ELIMINATOR KIT 


flSf 
TO BUY 


» 22 *.* 


Fxpcrimenicrs and servicemen working with a 
square wave for the first time invariably wonder 
why it was not introduced before. The Charac¬ 
teristics of an amplifier <.an be determined in 
sccon<l5 Compared to several hours of tedious 
plotting using older methods. Stage by stage, 
amplifier testing is as easy as signal tracing. 
The low distortion (less than 1^) and linear 
output ( + one db.) make this Heathkit equal 
or superior to factory built ^uipment selling 
for three or four times irs i>ricc. The circuit is 
the popular RC- tuning circuit using a four gang 
variable comlenser. Three ranges 20-200. 200' 
2.000. 2.0(10 20.000 cycles are provided by 
selector switch. Either sine or square waves 
instantly available at slide switch. All compo¬ 
nents arc of highest quality, cased IIOV. 60 
cycle power transformer. NfaMory F.P. filter con¬ 
densers. 9 rubes, calibrated 2 color panel. gre>' 
crackle aluminum cabinet. The detailed instruc¬ 
tions make assembly an interesting and in¬ 
structive few hours. Shipping \Vt., 13 lbs. 



CISC TO BUY 


NEW 

SIGNAL TRACER AND 


I UNIVERSAL TEST SPEAKER KIT 


ELSE 
TO BUY 



Now a bcncli 6 Volt power supply kit 
for all auto radio testing. Supplies 5 • 
IVz Volts at 10 Amperes continuous 
or 15 Amperes intermittent. A well fil¬ 
tered rugged power supply uses heavy 
duty selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 
0-15 Volt meter indicates Output. Out¬ 
put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal for 
Servicing — Can be lowered to find 
sticky vibrators or stepped up to equiva¬ 
lent of generator overload — easily 
constructed in less than two hours. 
Complete in every respect. Sliipping 
VC t.. 18 lbs. 


The popular Heathkit signal tracer has now 
been combined with a universal test speaker at 
no increase in price. The same high quality 
tracer follows signal from antenna to speaker 
—locates intermittents—defeaivc parts quick¬ 
er—saves valuable service time—gives greater 
income wr service hour. Works equally well 
on broadcast — FM or TV receivers. The test 
speaker has assortment of switching ranges to 
match pusli pull or single output impedance. 
Also rest microphones, pickups — PA systems 
— comes complete — cabinet — I lOV. 60 
cycle power transformer — tubes, test probe, 
all parts and detailed instructions for assembly 
and use. Shipping \Vt., 8 lbs. 


I 
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BROADCAST AND 3 BAND 

SUPERHETERODYNE RECEIVER 



BROADCAST MODEL BR-1 

550 to 1600 Kc. 

sl9s.® 



Two new Heachkic Superheccrodynes featuring the 
b«( of design and material. Beautiful six inch slide 
rule dials— 110 V. 60 cy. AC power transformer 
operated—metal cased filters—quality output trans¬ 
formers. dual iron core metal can IF transformers — 
two gang tuning condenser. The chassis is provided 
with phono-radio switch—110 V. outlet for changer 
motor and phono pickup jack. Each kit is complete 
with all parts and detailed instruction booklet. Pic- 
toiial diagrams and step-by-step instructions make 
assembly quick and easy. 


3 BAND MODEL AR-1 
550 Kc. to 20 Me. 


523 *.® 



Ideal AC operated superheterodyne receiver for home use or replacement in 
console cabinet. Comes complete with attractive metal panel for cabinet 
mounting. Modern circuit uses 12KS converter, 12SH7 input IF stage. 1 2C8 
output IF stage and first audio I 2A6 beam power output stage. 5Y3 rectifier. 
Excellent sensitivity for distant reception with selectivity which effectively 
separates adjacent stations. 

The husky 110 V. cased power transformer is conservatively rated for long life. 

The illuminated six inch slide rule dial is accurately calibrated for DX recep¬ 
tion. Enjoy the pleasure of assembling your own fine home receiver.^ Has lone, 
volume, tuning and phono-radit> Controls. C'hassis size 2V^"x7"x 121/^". 
( omes cttmplete with all parts including quality output transformer to 3.4 ohm 
voice coil, tubes, instruction manual, etc. (less speaker). Shipping Wt.. 10 lbs. 
No. BR-1 Receiver $1^.30. 

No. 3 33 <aunmunications Type Table Modqi Metal Cabinet $4.50 

No. 320 High Quality 3 ' PM Speaker for above 2.75 

• r 


F.njoy the thrill of world wide short wave reception with this fine new AC 
operated Heathkit 3 band superheterodyne — amazing sensitivity 13 microvolt 
or better on all bands. Continuous coverage 300 Kc. to over 20 Me. ^sy to 
build with complete step-by-step instructions and pictorial diagram. Attractive 
accurately calibrated six inch «lide rule dial for easy tuning. Six tubes with one 
dual purpose tube gives seven tube performance. Beam power output tube 
gives over 3 watts output. 

Separately assernbled coil turret with band switch eliminates difficult construe- 
tion. (’onservativeiy rated 110 V. power transformer supplies full operating 
voltages to all tubes for maximum reception. Has band switch, tuning, volume, 
tone and phono-radio controls. (Chassis size 214" * 7" * 1214" — supplied 
complete — punched chassis — tubes—controls — transformers (quality out¬ 
put to 3.4 ohm voice coil) —all small parts—hardware and instructions 
(less speaker). Shipping Wt.. 10 lbs. No. AR-1 Receiver $23.30. 

No. 333 Communications Type Table Model Metal Cabinet . $4.50 

No. 320 High Quality 5" FM Speaker for alMve . 2.75 




1950 VERNIER TUNING R.F. 

SIGNAL 

GENERATOR KIT 

^pMtciXCi, 



New 5 to 1 ratio votnior twnins 
for ooto and accuracy. 

Naw axtarnal modulation switch^—^ 
use it for fidelity testing. 

New precision ceils for 
output. 


• Cathode follower output for greotest 
stability. 

• 400 cycle audio ovoiloble for audio testing. 

• Most modern type R.F. oscillator. 

• Covers 150Kc. to 34Mc. on fundamentals 
end colibroted strong hormonicsto 102 Me. 



$ 19 » 


The most popular signal generator kit has been vastly improved—the experience of 
thousands combined to give you the best. Check the features in this fine generator and 
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for 
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage. 

The new features double the value—think of being able to make fidelity checks on 
receivers by inserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil¬ 
lator modulates R.F. signal and is available externally for audio testing. The new S to 1 
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The 
coils arc already precision wound and calibrated. Uses turret type coil and switch 
assembly for tasc of construction. The generator is 110 V. 60 cycle transformer operated 
and comes complete in every detail—cabinet—tubes—coils—beautiful two color cali¬ 
brated panel and all small parts — new step-by-step pictorial diagrams and complete 
instruction manual make assembly a cinch even for novices. Why try to get along with¬ 
out a signal generator when you can have the best for less than a twenty ^ 

dollar bill. Better order it now. Shipping weight 7 lbs.$ I y.DU 

CONVERSION KIT FOR G-1 GENERATORS 

Conversion kit for G-I generators for vernier tuning and external modulation includes 
new high band coil for greater output. Gives all the features of new G-5 listed ^ 
above. Order G-S Conversion Kit No. 316. . 
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YOUR HEATHKITS 


ELECTRONIC SWITCH KIT 

DOi;fit5S THE UTIUTY Of ANY SCOPE 



F M 


TUNER KIT 


$34 



BLSB TO BUY 


An electronic switch used with any oscilloscope provides two 
separately controllable traces on the screen. Each trace is controlled 
independently and the position of tlie traces may be varied. The 
input and output traces of an antjditier may be observed one beside 
the other or one directly over the other illustrating perfectly any 
change occurring in the amplitier. Distortion — phase shift and 
other defects show up instantly. 1 lOV. 6a cycle transformer oper- 
ated. Uses 5 tubes (1 6X5, 2 6SN7’s, 2 6SJ7’s). Has individual 
gain controls, positioning control and coarse and line sweeping rate 
controls. The cabinet and panel match all otlier Heathkits. Every 
part supplied including detailed instructions for assembly and use. 
Shipping \Vt., 11 lbs. 

3 -TUBE ALL WAVE 



I CABINET 
I EXTRA 




A truly fine FM Tuner with the coils ready 
wound, all alignment completed — all that 
is necessary is wiring and it‘s ready to play 
— uses super regenerativt; circuit — I lOV. 
60 cycle tr.i ns former operated — two gang 
tuning condenser—slide rule calibrated 
dial — two tubes — complete instructions 
including pictorial enable even beginners 
CO build successfully. Shipping W t., 4 lbs. 

Ik'autiful mahogany cabinet for I M 
Tuner (shown above) extra.53'75 


CONDENSER CHECKER KIT 


$19 




RADIO KIT 



Power factor scote 
Measures resistance 
Measures leakoge 
Checks poper>mica- 
electrolytics 



375 

CABINET EXTRA 


An ideal way to learn radio. This kit Is com* 
picie ready to assemble, with tubes and all other 
parts. Operates from 11OV AC. Simple, clear 
decailed instructions make this a good radio 
training course. Covers regular broadcasts and 
short wave bands. Piug-in coils. Regenerative 
circuit. Operates loud speaker. Shipping Wt., 
3 lbs. 

HS30 Headphones per set. $1.00 

2Va" Permanent Magnet Loudkpeoker. 1.95 

Mohogony Cabinet. 2.95 




HIGH FIDELITY 

AMPLIFIER KIT 


ELSE TO 
BUY 



■S T 

Bridge type circuit 
Magic eye indicator 
110 V. transformer 
operoted 

All scales on panel 

Checks all types of condensers, pa per-mica-electroIy(ic*cc ramie over 
a range of .00(101 MTD to 1000 MFD. All on readable sc.ilcs that 
are read direct from the p.mel. NO CHARTS OR MULTIPLIERS 
NECESSARY. A condenser checker anyone can read without a 
college education. A leakage test ami polarizing voltage for 20 to 
500 volts provided. Measures power factor of electrolytics betueen 
00'’ and 5(>^f. 1 lOV. 60 cycle transformer operated complete with 
rectifier and magic eye tubes, cabinet, calibrated panel, test leads 
and all other parts. Clear detailed instructions for assembly and use, 
W by guess at the quality and capacity of a condenser when you 
can know for less than a twenty dollar bill. Shipping W't., 7 lbs. 


BLANK 


S14’* 



Build this high fidelity amplifier and 
save two-thirds of the cost, llOV. 
60 cy. transformeroperated. Push pull 
output using 1619 tubes (military 
type 6L6's), two amplifier stages using 
a dual tri<^e (6SL7). as a phase in¬ 
verter give this amplifier a linear re¬ 
production equal to amplifiers selling 
for ten times this price. Every part 
supplied; punched and formed chassis, 
transformers (including quality out¬ 
put to 3-8 ohm voice coil), tubes, 
controls, and complete instructions. 
Add postage for 20 lbs. 

12" PM Speakers for above. . . .$6.95 
Mahogany Speaker Cabinet, 

14 1/ X 14’ :" X 8".$8.75 
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and YOU can 
do the same by 
ACTING NOW! 


"Pmw $mft it w 




Another of Sylvania's famous profit-building campaigns is getting under way! 
The campaign runs through the months of January, February, March and 
April —with half-page ads like this in LIFE, THE SATURDAY EVENING POST, 
LOOK. COLLIER’S, and RADIO AND TELEVISION BEST. The ads tell your cus¬ 
tomers and prospects to come to you for radio and television service- 

But that's just the start! THEN .. . you tie in with this national advertising 
by using Sylvania's complete kit of display and direct mail material—all built 
around the ads—designed for you — and reatly for you now! 

Sylvania's previous campaigns paid off in a big way for thousands of dealers 
and servicemen. He ready to cash in on this latest big push! 

HERE’S WHAT YOU GET IN THE SYLVANIA KIT:- 





POST CARDS. You get 4 sets of 
Postal Card Mailings—one for 
each month in the campaign. 
They’re in 3 colors—imprinted 
with your name and address! 
You pay only the government 
postage on each card—that’s 
ail you pay for the entire kit! 
EVERYTHING ELSE IS FREE. 



c 


RADIO 
rTELEVISION! 
SERVICE 


lOOff FOI Ttin 
SION OF DIKNDUtI 
USHO SUYKE 


0 



WINDOW DtSPlAYS- You get 2 Window 
Displays—featuring the same illustra¬ 
tions as the Sylvania national ads. 3- 
dimensional—4 colors—2 by 3 feet. 2 
COUNTER CARDS, too. 12 by 18 inches. 


Do«» )inir rad Ml give otii with squeal* and gninu? Then 
Call the lerviceman who display* the Sylvania lign. Brcauae 
)Ouf radio needs expert cur, the kind this fellow is trained 
to give. He has Sylvania test equipment to root out trouble 
spots . .. high-quality Sylvania radio tubes to bring you the 
crystal-clear reception you want. Hear your old set perform 
as if did the day you bought iL Get it fixed at the Sylvania 
sign of dependable aervice. 

SYLVANIA 

RADIO TUBES 

PIOOUCT OP STIVANIA lllCTtlC PROOUCTI INC, 


AD MATS. Y ou get 4 New spa per 
Ad Mats—two sizes for each 2- 
month period. Sizes are one 
and two columns w ide, 7 inches 
deep. Easy way to tie your local 
newspaper advertising In with 
Sylvania's national ads! 



O 


STREAMERS. You get 2 Window Stream¬ 
ers—in 2 colors—11 by 26 inches. Like 
the other items in the campaign, 
Streamers feature both radio and tele¬ 
vision service. 


RADIO 
rTELEVISIONi 
SERVICE 


DECALS. You get as many 
Decals as you need—in 8 
or 12 inch diameter. 
Your choice of wording— 
RADIO SERVICE or 
RADIO TELEVISION 
SERVICE. Sylvania's ads 
make these Decals na¬ 
tionally known—cash in 
on their familiarity! 



© RADIO SPOT ANNOUNCEMENTS. You get 4 booklets of Radio Spot 
Announcements—one for each of the 4 months in the cam¬ 
paign. When you've planned your schetlule, just hand the 
spots to your local radio station—they're all ready to use! 

Mail coupon today for full details on the complete campaign! 

Sylvania Electric Products Inc. I 

Advertising Dept. R-1712« Emporium, Pa. | 

Please send full details of your new 1950 January, February, | 
March and April Service Dealer Campaigns. . 


NAME. 


COMPANY 


ADDRESS 


CITY.ZONE. . . . STATE. . | 


SYLVANIA^ ELECTRIC 

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS. FIXTURES. WIRING DEVICES. SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 

Radio. ELECTRONICS lor 































They Packed a Pole Line Into a Pipe 


Back in the eighties, telephone executives faced 
a dilemma. The public demanded more telephone 
service. But too often, overloaded telephone poles 
just coiildn^t carry the extra wires needed, and 
in cities there was no room for extra poles. Could 
wires be packed away in cables underground? 

Yes, but in those days wires in cables were 
only fair conductors of voice vibrations, good 
Only for very short distances. Gradually cables 
were improved; soon every city call could travel 


underground; by the early i 9 oo^s even cities far 
apart could be linked by cable. 

Then Bell scientists went on to devise ways 
to get more service out of the wires. They evolved 
carrier systems which transmit 3 , iz, or even 15 
voices over a pair of long distance wires. A co¬ 
axial cable can carry 1800 conversations or six 
television pictures. This is another product of 
the centralized research that means still better 
service for you in the future. 



HELL TELEPHONE LABOKATOIME ^ fXPtOft/NC AND 4NVBNTING, 

DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Which 


Do You 


Poy 


Want? 




Get Your FCC Ticket 
Jobs leading to 
$3,000 to $7,500 


Gr«at«r S«<urily 


{hitragt Pay Reported by FCC 
Nationwide Survey) 


A Nk* Hom« 




A N*w Cor 


Happy Vacation* 
and Trovoi 


are opening up 
right now for 
FCC Licensed 
Radiomen. 



How to Pass 

FCC 


COMMERCIAL 


RADIO OPERATOR 


I ctn trtiN ypu to your FCC Llcenvo Extma 
in k few (her! weehi If you've hed eny practicki 
redlk expefienc*—kfwkteur, Army, Navy, radio 
aerviclnp, er ether. time'Proven Plan can 


help pul you. too, on the road to iucce$s. 

Let me tend yeu FREE the 
entire itery 

Juit AM eut the coupon eed nikll It. I will ten# 
you, tree ef otiaree. a copy of "Mow to Paso FCC 
Ucenoe Exama," pluo a oample FCC-type Exam, 
and the emazlna new beeklet. "Maney Meklnp 
FCC License Inform at I an." 

Edw. H. Guilford 
Vice President 


License 

Exams 



FREE 


Tells whore to apply for and take FCC examina¬ 
tions. location of examining offices, scope of knowl. 
edge required, approved woy to prepare for FCC 
examinotlons. positive method of checking your 
knowledge before taking the examinations. 


Add Technical Training to Your 
Practical Experience & Get Your ■ ^ v 
COMMERCIAL | IFF^CC 
RADIO OPERATOR LIvERdE 

in a Few Short Weeks,,, 


It’s EASY if you ust CIRE Simplified Training 
and Coaching AT HOME in SPARE TIME 



Get This Amazing New Booklet 


1. Tells of Thousands of Brand-New, 
Better Poyinq Radio Jobs Now 
Open to FCC License Holders. 


Get your license easily and quickly ond be 
ready far the jobs open to ticket holders 
which lead to $3000 to $7500 (aver- 
oge pay reported by FCC nation¬ 
wide survey.} CiRE training is the 
only planned course of coaching 
ond training that leads directly to 
on FCC license. 

Your FCC tichot Is olways 
recoqnlied in all rodio fields 
os proof of your technical 
ability 

CIRE Job -Fiwdfng Service 
•rings Amocing Offers of dobs! 

”1 am working at WRJM as transmitter engineer. Received this position 
in response to one of the employment applications sent me upon com¬ 
pletion of my course and the receiving of my Diploma. I received my 
1st class Radiotelephone License on March 2, IT49. 

—Student No. 2608 AT. 

'Have found and accepted a position at KWAD in Wadena, Minn. 
I am indebted to CIRE for I secured this position through the help of 
the CIRE Job Finding Service. I had six other offers from stations 
receiving my employment opplicotion and CIRE reference. I am 
sincerely under obligation to you." 

Student No. 2760 AT 



2. Tells How We Guarantee to Troin 
and Coach You Until You Get Your 
FCC License. 


3- Tells How Our Amoxing JOB- FIND^ 
1^ Service Helps You Get the 
Better Pay Job Our Training En« 
titles You to Hold. 


Ml 3 FREE Send Coupon Now! 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
O.sk RC-12, 4900 Euclid Bldg., Cldvdiand 3, Ohid 

(Addross to Desk No. to avoid delay) 


I wont TO know how I can get my FCC ticket in a few short weeks by training 
at home in spare tinie. Send me your amaxing new FREE booklet ‘'Money 
Making FCC License Information," as well as a FREE sample FCC-type exam 
ond free booklet. "How to Pass FCC License Examinations" (does not cover 
exoms for amateur License) 


Addn 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desh RC-12 4900 Euclid Bldg.. Clavaland 3. Ohio 

APPROVED FOR VETERAN TRAINING UNDER THE 
*'G.I. BILL OF RIGHTS" 


I City, 


Zone . State. . 

Q Veterans check for enrollment information under G.l. Bill 


I □ Veterans check for 




RADIO-ELECTRONICS for 
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Editorial 







. • • There are now over one-half million electronic experimenters in the (/• S. • • • 


By HUGO GERNSBACK 


S INCE the beginning of World War II—even previous 
to it—electronic experimentation in the United States 
has taken an extraordinary upsweep. 

Authorities consulted seem to be unanimous that 
today there are in the United States well over 500,000 
radio'^electronic experimenters, of which we here name 
only the major classes. 

First we have the industrial laboratory experimenters 
who work for the large radio manufacturers and allied 
inteKSts. An entirely new class of these sprang up in the 
early 40’s, i.e. the atomic electronic research experimen¬ 
ters. This particular class is growing by leaps and bounds. 

The next large body is connected with various institu¬ 
tions of learning, such as universities, colleges, etc. Then 
we have the professional engineers who are given assign¬ 
ments for electronic research by various manufacturers, 
business houses, architects and a vast number of others, 
for special devices needed for specific purposes. 

Our armed forces, the Army, Navy, and Air Forces, all 
maintain large, ever growing staffs of electronic research- 
experimenters. Further, there arc ihe private experimen¬ 
ters who pursue their hobby for personal instruction. 
Finally we come to the inventors. The latter class is by no 
means a small one and apparently it is growing larger as 
time goes on. 

As electronic applications and neiw Industrial tvauire- 
ments increase at an extraordinary pace, hundreds u ftew 
electronic devices are urgently needed almost daily. A list 
of several thousands of such applications and improve¬ 
ments can be made up by anyone who knows the electronic 
held. 

It would seem, therefore, that electronic experimentation 
is an unusually worthwhile endeavor today. How far this 
can be expanded not even the most enthusiastic proponent 
of electronics can possibly foresee. Here are a few sug¬ 
gestions for needed electronic improvements and devices, 
given simply as examples. 

BLAST-PROOF MIKES. Recently we were sitting in one 
of the largest motion-picture houses in New York. Our lo¬ 
cation was roughly halfway back in the auditorium. A shrill 
female singer who had never been taught microphone tech¬ 
nique put her niouth as close to the mike as was humanly 
possible. This literally started to blast the audience out 
of their seats via the house public address system. The 
result was physically painful to the eardrums, so much so 
that a ten-year-old boy sitting next to us tightly clapped 
his hands over his ears. A number of persons walked out, 
including the writer, when the blasting became unbearable. 
This is not an unusual performance, as many motion-pic¬ 
ture houses which give stage shows work on the same deci- 
bellow principle. It is also true in night clubs, concert 
halls, etc. 


Some public address systems have been built with an 
audio a.v.c. system (volume compression) so that the out¬ 
put into the loudspeaker system is automatically con- 
^olled to keep the decibel range within comfortable limits. 
These systems, however, are expensive and are therefore 
not used universally. It should be possible to devise a 
simple, low-cost electronic system that, by the addition of 
perhaps a single tube and a few other components, will 
accomplish an automatic constant-level sound output. It is 
badly needed. 


INDICATOR. In most of oui 
larger citjes it used to be a problem to hail a passing tax 
becau^ you never knew if it was free or not. After th< 
war, these cities made mandatory a system of roof light! 
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which at night are lit so that the public may see if the 
taxi is occupied or not. At present the roof indicating 
lights are switched on when the taxi driver puts on the 
headlights and the taxi-meter flag is up. The driver, 
however, may forget to put on the driving lights when 
darkness comes with the result that the roof lights remain 
dark. In this case the taxi passes many would-be passen¬ 
gers because once the speeding taxi is abreast of you it is 
too late to hail the cab driver. In the daytime nothing is 
done for would-be passengers, who from a distance can¬ 
not possibly see if the taxi is occupied or not. 

What is needed is a simple, low-priced photoelectric 
system which puts on the roof lights automatically in fail¬ 
ing light—whether at night or in the daytime. On very 
cloudy or foggy days when it gets almost dark, few taxi 
drivers switch on their headlights. Consequently the roof 
lights stay dark. 

A photoelectric, automatic relay arrangement would 
solve this problem nicely. The same device then could also 
be doing double service during daylight. It would switch 
on, say, an intense yellow searchlight on the right side 
of the taxi. This light could be constructed on the same 
principle as the stationary red and green street lights 
which are easily seen during the daytime. Thus, a high- 
power yellow light would mean that the taxi is unoccupied. 
In case a yellow light is objectionable a different visual 
system could be operated by the photoelectric system. 

Such a system would be wholly automatic. It would, first, 
be of great service to all toxi riders. Second, the taxi 
owners would benefit from it due to higher revenue. In 
New York City there are over 20,000 cabs run by large 
fleets, all of whom are most interested in a device of this 
type. The same is true in various percentages in other 
cities. Independent taxi drivers are even more interested 
and would be glad to pay a fair sum for such a device 
because they know that their revenue would be increased. 

AIRPLANE PUBLIC ADDRESS. If you have used one 
of the fast airplanes you must have noticed the almost 
impossible performance of the planes’ public address sys¬ 
tems. These are usually installed in the pressurized larger 
planes so that the captain of the plane can speak to his 
passengers. Very often his information is* important and 
it is always of interest to the passenger who wants to 
know over what part of the country he is flying and hear 
special news bulletins, weather reports, when the plane 
will arrive at its destination, etc., etc. The trouble with air¬ 
craft public address systems today is that in a pressurized 
cabin the ears of the passengers become affected in such 
a way that they do not hear as well as at sea level. The 
pressurizing is usually made roughly equivalent to the 
atmosphere at about 8000 feet altitude, although the plane 
may be flying at 20,000 feet or more. Also, when the plane 
begins to descend the air pressure gradually increases 
to normal. All of this affects the public address loud¬ 
speakers and microphone adversely; it makes the trans¬ 
mission of speech often totally incomprehensible. What is 
needed badly is an electronic equalizer which changes the 
output in such a manner that it will automatically be 
suited to the hearing ability of the passengers, regard¬ 
less of changing air pressure. This need not be a difficult 
assignment for an alert electronic experimenter. On ac¬ 
count of aviation procedure, it should be remembered that 
not a great deal of extra weight can be added to existing 
systems. This is the first thing that airplane companies 
frown upon. The device, therefore, must be reasonably 
simple and above all not be too expensive. Such an im¬ 
provement IS certein to find a ready sale and quick adop¬ 
tion by all major airlines. 
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Mid-Ocean Radio Stations 


T he world’s most compact assem¬ 
blage of widely variegated elec¬ 
tronic and radio equipment is 
without doubt to be found on one 
of the Ocean Station Vessels of the 
United States Coast Guard. These little 
ships—averaging about 2,000 tons in 
displacement and 300 feet in length— 
are scattered over the Atlantic Ocean 
to report on weather conditions and to 
aid transoceanic air service. 

Crowded into the ship’s 300 feet are 
seven communications transmitters, 14 
communications receivers, four all¬ 
wave broadcast receivers, five speaker- 
amplifiers, three transceivers, five 
“handi-talkie” type transceivers, one 
beacon transmitter, one standard di¬ 
rection finder, one Loran receiver- 
indicator, three radars with their asso¬ 
ciated IFF equipment, a remote PPI 
radar repeater, and receivers and re¬ 
cording equipment for radiosonde 
transmissions. 

Additional electronic equipment in¬ 
cludes underwater echo-ranging equip¬ 
ment and two echo sounders, as w’ell 
as the internal communications system, 
comprising ten 10-station talk-boxes 
and a 250-watt amplifier which drives 
a bull horn and 30 speakers in all parts 
of the ship, operating on voice and with 


special signals produced by a tone 
oscillator. 

The power of the various transmit¬ 
ters ranges from .027 watt to 750 watts, 
with frequencies anywhere between 300 
kc and 156 me. Ten remote control 
units permit operating transmitters 
and monitoring their receivers from 
various spots aboard ship. For example, 
some of the main radio room transmit¬ 
ters may be operated from the pilot 
house, plotting room, or emergency ra¬ 
dio room. 

Most of the equipment is concen¬ 
trated in the main and emergency radio 
rooms, pilot house, and plotting room. 
Compactness of the installation be¬ 
comes evident whenever it becomes 
necessary to install new equipment. 


Since the duties of the little Ocean Sta¬ 
tion Vessels are expanding continually, 
such new equipment becomes necessary 
regularly, and finding a spot for it is 
work for a genius. 

Though the equipment itself may be 
jammed, its congestion is nothing com¬ 
pared with that of the signals—both 
incoming and outgoing. The ships have 
two masts about 100 feet apart, on or 
between which all the antennas must be 
mounted or hung. 

The resulting interference resembled 
a radioman’s dream of Hell, and its re¬ 
duction called for even more equipment. 
By using multicouplers, eight receivers 
are operated from one antenna. Band¬ 
pass filters keep the powerful beacon 
transmitter signals on 312-314 kc out 


The Ocean Station Vessels of the 
U. S. Coast Guard perform a little- 
known service to ships and aircraft 
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of the receivers tuned to the distress 
frequency at 500 kc. Tunable filters 
trap pulse interference which would 
otherwise paralyze receivers on the 
v.h.f. ranges, and automatic antenna 
changeover relays switch receiver and 
transmitter onto the same antenna in 
a number of operations, thus doubling 
the antenna efficiency. Complex patch 
panels enable the operator to choose 
between a number of antennas for any 
given transmission or reception, under 
varying conditions of noise level, signal 
strength, selective fading, or other 
circumstances. 

The equipment is used in carrying 
out the four main dutie.s of an OSV: 

1. Weather observations and re¬ 
porting; 

2. Transoceanic aircraft check 
point; 

3. Distress; 

4. Preparedness. 

The Weather Service 

Weather data is gathered by RA- 
WINS (radio wind observations) in 
which a balloon carrying a radar re¬ 
flector is tracked by the ship’s radars, 
or by RABAL (radio balloon sound¬ 
ing), a standard radiosonde with a 
large balloon which carries it to a 
height at which the balloon bursts. The 
RABAL transmitter operates at about 
40 me, and has been heard as long as 
three hours before reaching the burst¬ 
ing altitude. 

All weather reports, together with 
temperatures and other meteorological 
information, are coded and transmitted 
to Coast Guard receiving stations on 
one of the high-frequency bands near 
8, 12, or 16 me, depending on the time 
of day, distance of transmission, at¬ 
mospheric, and other conditions. Some¬ 
times the messages may be transmitted 
simultaneously on two frequencies to 
reduce the effects of selective fading; 
and when no frequency or combination 
of frequencies will get them to shore, 
they are relayed through another OSV. 

Station vessels relieve each other 
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every three or four weeks. Upon sight¬ 
ing the relief ship, the ship to be re¬ 
lieved releases a helium-filled balloon 
which carries a crossed-dipole target 
reflector. Both ships then engage in a 
joint RAWiN (radio wind direction and 
velocity observation) with their air 
search radar, as a check on the per¬ 
formance of both plotting teams and 
radars. 

When the rawin is completed the new 
ship officially takes over the station 
and places its automatic high-power 
aircraft beacon in operation. The bea¬ 
con, which transmits five out of every 
fifteen minutes the ship is on station, 
is primarily useful to transoceanic air¬ 
craft, and permits them to get auto¬ 
matic direction finder bearings as a 
position check. As the aircraft nears 
the ship it reports departure, destina¬ 
tion, altitude, speed, course and other 
information by radiophone. 

The ship’s radar picks up the aircraft 
and can give it an accurate check on its 
position, course, and actual speed. All 
information concerning passing flights 
is recorded and saved, for it might be 
of vital importance should planes be 
off cour.se, in trouble, or overdue at 
destination. 

Data on local surface weather and 
the direction and velocity of winds at 
different altitudes are transmitted to 
aircraft. Some station vessels in the 
North Atlantic handle as many as 350 
aircraft on each patrol, and in some 
cases as many as 15 at the same time. 
Such cases require the highest degree 
of teamwork in the plotting room. 

Possibly as important as the ships’ 
weather observations is their direct 
service to air and sea navigation. Con¬ 
tinuous watch is maintained on all dis¬ 
tress frequencies, both air and marine. 
Coast Guard OSV’s have participated 
in more than one spectacular rescue, 
such as that of the Bermuda Sky Queen 


in October, 1947. The 65 passengers of 
that plane were picked up over a pe¬ 
riod of two days by the boats and rafts 
of OSV Bibb, patrolling station C, mid¬ 
way between Newfoundland and Ire¬ 
land, though 35-foot seas were running. 
There have been many less dramatic 
occasions when a plane or surface ship 
has been assisted in emergencies, rang¬ 
ing from medical treatment to the res¬ 
cue of the crew of a “ditched” plane. 

The electronic personnel of an OSV 
consists of 15 persons. Of these, twelve 
are on the operating staff—seven ra¬ 
diomen, four radarmen, and one sonar¬ 
man. Commissioned deck officers and 
petty officers are also called upon from 
time to time to operate direction find¬ 
ers, echo sounders, and radar equip¬ 
ment. 

Radio Repairmen 

The other three men are classed as 
electronic technicians. On them devolves 
the whole task of keeping the equip¬ 
ment in operating condition. A complete 
complement of test equipment is neces¬ 
sary to maintain the variety of gear on 
board. There are five frequency meters, 
two signal generators, a wavemeter, 
tube checkers, oscilloscopes, v.t.v.m.’s, 
and special test sets for particular 
equipment. Since frequencies vary from 
ultrasonic to u.h.f. and types of trans¬ 
mission from c.w. through phone to 
pulse, with equipment ranging from 
kilowatt size down to hand-carried ap¬ 
paratus, an electronic technician on 
one of these vessels holds down an ex¬ 
tremely interesting, if very busy, job. 
He has to know his stuff, and there is 
plenty of stuff for him to know. Each 
man must be extremely versatile and 
an expert in each line. It is a carefully 
selected and carefully trained man who 
holds a technician’s position on an 
OSV. 
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R adio-Elfxtronics for February, 
1949, contained an article of 
mine, ‘'Using Your Ohmmeter/’ 
which outlined how the radio ex¬ 
perimenter with a good grasp of radio 
fundamentals could repair an ordinary 
radio receiver with no equipment other 
than an ohmmeter, a tube manual, and 
a small stock of parts. While this is 
true, more extensive equipment is nec¬ 
essary for anyone who expects to earn 
a living through radio servicing, and 
this article will attempt to show the 
reason why. 

The greatest value of test equipment 
on the average service job is that it 
enables the technician to do a better 
job in leas ftwrc, although it often spells 
the difference between success and fail¬ 
ure as well. While no two technicians 
will agree* entirely, the following de¬ 


scribes, somewhat in the order of their 
importance, the service instruments the 
average radio repair shop should have 
on its bench. 

1. Multitester (volt-ohmmeter). 

2. Service data. 

3. Signal generator (for AM 
work). 

4. Tube tester. 

5. Vacuum-tube voltmeter. 

6. Signal tracer. 

7. Capacitor checker. 

8. Wide-range (television) sig¬ 
nal generator with built-in 
variable sweep generator and 
marker oscillator. 

9. Cathode-ray oscilloscope. 

Mulfifesiers 

Accepted almost universally as the 
indispensable test instrument, there are 
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two common types of niultitesters, one 
rated at 1,000 and the other at 20,000 
ohms per volt. (See Radio-Electron ICS 
for May, 1949, for complete specifica¬ 
tions on 30 different moilels of multi¬ 
testers. I 

For general measurements on tube 
circuits, the 20,000-ohm-per-volt mod¬ 
els are to be preferred, other things 
being equal, because they will measure 
acro.ss much higher resistances and will 
usually give more accurate voltage 
measurements. Table I records the 
readings that might be obtained with 
different meters at the plate and screen 
terminals of the CSJ7 resistance- 
coupled amplifier which is diagrammed 
in Fig. 1. 

Obviously, different ohms-per-volt 
ratings and different scales can affect 
voltage readings. The meter resistance 
shunts the plate or screen resistance, 
lowering it considerably as far as the 
B-suppIy is concerned, and reducing the 
voltage appearing across it. To be ig¬ 
nored, the meter resistance must ex¬ 
ceed the plate or screen resistance by 
at least 10 times so that its shunt effect 
is negligible. 

The a.c. voltage ranges of most mul¬ 
timeters are 1,000 ohms per volt, and 
are generally used for measurements 
only at the power-line frequency or 
across voice coils. There are more suit¬ 
able devices, which will be discussed 
later, for measuring audio and r.f. 
voltages (signal voltages) in the re¬ 
ceiver proper. 

Service dato 

Admittedly, a competent service tech¬ 
nician can repair any piece of radio 
equipment without a service manual; 
he does .so when necessary, but only at 
the cost of much time. Quoting two 
technicians on the subject will make 
further comment unnecessary. 

In the November issue, John T. Frye, 
the well known writer, described the 
servicing of a radio-phono combination. 
The complaint was faulty operation of 
the record changer, and the repair con¬ 
sisted of tightening a setscrew, a 30- 
second job. But even to see the screw 
required disassembling the changer and 
removing the motor from its suspension 
mounting. The importance of this story 
is that Mr. Frye commented that his 
service data saved valuable time by 
detailing trouble symptoms and by 
showing how the setscrew could most 
easily be reached. Every repairman can 
cite a parallel case. 

Another technician, who has been a 
radio trouble shooter for several air¬ 
lines and for a large manufacturer, 
said that he would give up all his test 
instruments before parting with his 
manuals. “After all,'* he said, “if worse 
comes to worst, I can always substitute 
good parts for doubtful ones and use 
the old spark method for checking volt- 
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TABLE I 


Meter 

Scale 

volts 

ohnis/v 

<‘20,000 ohms/ve 

V.t.v.m. 

Plate 

volts 

Screen 

volts 

Plate 

volts 

Screen 

volts 

Plate 

volts 

Screen 

volts 

50 

20 

7 

off scale 

20 

off scale 

25 

250 

50 

151 

83 

22 

90 

25 

1.000 

74i 

20* 

89> 

24* 

00 

25* 


1 Difficult to read accurately. 2 Impossible to read accurately. 


ages, but without the service data, not 
even the designer himself could figrure 
out some of the things they call re- 
ceivers.'' 

Signal generators 

The signal generator runs almost 
constantly in a busy service shop. 
Aligning i.f. and r.f. circuits then be¬ 
comes a simple matter of setting the 
generator to the proper frequency, 
coupling it to the various control grids 
in sequence, and adjusting the appro¬ 
priate trimmers or slugs. 

Service manuals, incidentally, are 
almost a necessity for getting maxi¬ 
mum utility from a signal generator, 
because they list the various frequen¬ 
cies to which to set the generator, and 
give special alignment instructions for 
individual receivers. 

Tube festers 

With a good stock of tubes to substi¬ 
tute for doubtful ones, the tube tester 
can be dispensed with temporarily. 
However, no successful technician 
would attempt to operate very long 
without one, if for no other reason than 
that the customer expects him to have 
it. Besides, a tube tester is convenient 
and a potent seller of new tubes. 

Unfortunately, practically every tube 
tester on the market occasionally mis¬ 
judges a tube, especially oscillator tubes 
and noisy and intermittent ones. As a 
result, a good technician never hesi¬ 
tates to substitute another tube for one 
that tests OK in a checker, but in a 



1—Table I f(how« results of meas¬ 
urements oil this voltage amplifier. 


receiver where everything is apparently 
normal still does not operate properly. 

Vocuum-tube voltmeters 

Some technicians prefer a good vac¬ 
uum-tube voltmeter Iv.t.v.m.) above 
any other single test instrument be¬ 
cause of its versatility. A good one 
may measure resistance between 0.1 
ohm and 1,000 megohms; d.c. and a.c. 
voltages up to low radio frequencies, 
from a fraction of a volt up, at a re¬ 
sistance measured in tens of megohms; 
and with a high-frequency probe, it can 
measure r.f. voltages above 100 me, 
just to mention a few of its uses. 

Comparing the third column of Table 
I with the other columns shows the 
value of the v.t.v.m.’s high input re¬ 
sistance, as does the fact that it offers 
the only practical method of measuring 
a.v.c. and similar low d.c. voltages de¬ 
veloped across high resistances. Being 
equally sensitive on the a.c. scales, the 
v.t.v.m. will also measure signal volt¬ 
ages (using the high-frequency probe 
for r.f.) right at the tube elements. 


revealing such things as unbalance in 
push-pull stages, leaky coupling capaci¬ 
tors, defective i.f. or r.f. coils, and im¬ 
properly functioning oscillators. 

The v.t.v.m.*s high sensitivity is not 
obtained at the cost of durability. It is 
less likely to be damaged through ac¬ 
cidental overloads than are less sensi¬ 
tive straight multimeters. 

Signal tracers 

Although some technicians claim that 
signal tracers merely duplicate the 
work done by other test equipment, 
others like the speed a tracer allows 
in diagnosing a receiver’s ills. The sig¬ 
nal tracer is moved, stage by stage, 
from the antenna terminal toward the 
speaker, revealing exactly where the 
signal disappears. The tracer may even 
tell the experienced user the exact de¬ 
fective part. And it is especially useful 
in tracing hum, particularly in a.c.-d.c. 
receivers where individual tubes can¬ 
not be removed without disabling the 
entire receiver. 

Capacitor checkers 

Here again, there is considerable di¬ 
vergence of opinion. Depending on per¬ 
sonal preference and on what other test 
equipment is available, capacitor check¬ 
ers are often rated by service techni¬ 
cians on the answers to questions like 
these: Is it easier to check a coupling 
capacitor with a checker or with a 
vJ.v.m.? Is it faster to bridge another 
filter capacitor temporarily across one 
that is suspected of having dried out 
than to unsolder it and test it on a, 
checker? Why measure the character¬ 
istics of a capacitor in a receiver when 
service manuals give full data on all 
of them? 

No matter how these questions are- 
answered, almost all technicians will 
admit the value of a capacitor checker 
in culling defective and mislabeled re¬ 
placement units before they are placed 
in a set. Too, most capacitor checkers 
will measure inductance and resistance 
as well. 

Sweep generators; oscilloscopes 

A suitable sweep-frequency signal 
generator tunes between at least 2 and 
216 me, and can be swept (frequency- 
modulated) from zero to 10 me or more. 
Also, it has provision, preferably built 
into the same cabinet, for providing 
accurate, unmodulated marker points. 

The requirements for the cathode-ray 
oscilloscope are not too severe. Any 
good one, with amplifiers of reasonable 
gain capable of passing audio frequen¬ 
cies, is adequate. Although the fre¬ 


quencies of the circuits being adjusted 
are high radio frequencies with band- 
widths measured in megacycles, the 
signal generator is invariably swept at 
60 or 120 cycles per second. As it is the 
rate of sweep and not its width that 
determines the modulation frequency of 
an FM signal, and the majority of tele¬ 
vision alignment procedures are based 
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Fig. 2—Simple probe rectifies TV r.f. 
or i.f. for feeding to scope amplifier. 

on connecting the oscilloscope to the 
output of the video detector, it can be 
seen that the oscilloscope trace is also 
60 or 120 cycles. Those alignment pro¬ 
cedures that require the oscilloscope to 
be coupled to individual tuned circuits 
are handled by a simple diode in a probe 
(see Fig. 2) to convert the signal gen¬ 
erator output frequency to one that will 
be passed by the built-in oscilloscope 
amplifier. 

With almost every new test instru¬ 
ment comes an auxiliary piece of equip¬ 
ment that may double or triple its use¬ 
fulness; yet, oddly enough, many tech¬ 
nicians throw it away with the packing. 
This gadget is the insirurlion manual. 
Not only does it tell how to use the in¬ 
strument, but, equally important, it 
tells what the instrument carmot do. 
More can be learned about the com¬ 
parative merits of various types of 
equipment through reading and com¬ 
paring instruction manuals than in any 
other way except actually using the 
equipment or '^asking the man who 
owns one”—and not even he can always 
be depended on for full information. 

The importance of reading the in¬ 
structions accompanying even familiar, 
simple types of test instruments is well 
illustrated by the following incident. 
Some weeks ago I helped a service tech¬ 
nician test several hundred tubes. Fol¬ 
lowing exactly his instructions for 
using his tube tester, we had tested 
about half of the tubes when I became 
certain that there was something amiss. 
He dug out the instruction sheet, and 
we discovered that we were using the 
wrong procedure for testing for shorted 
elements. Retesting the previously 
O.K.’d tubes, we found many that had 
shorts between two or more elements! I 
hesitate to think of how much extra 
work this technician made for himself 
in the year or more he had been using 
the tester in this manner. 
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How To Remove The 60 -Cycle Buzz 
From Intercarrier TV Receivers 


A known disadvantage of intercarrier receivers is 
a possible 60 -cycle buzz. It can be removed easily. 


By L. S. PEARLMAN 


I NTERCARRIER sound i.f.’s tor tele¬ 
vision receivers have several decided 
advantages over separate video and 
sound i.f.’s. There is a saving in the 
total number of tubes in the set, free¬ 
dom from drift problems, and ease of 
tuning. But their use brings up one big 
problem: a 60-cycle buzz in the sound 
due to sync and picture modulation. 
Good design in the set and good service 
in the field when necessary will elimi¬ 
nate this buzz. 

Fig. 1 is a block diagram of a re¬ 
ceiver using the intercarrier system, 
sound and picture carriers being ex¬ 
actly 4.5 me apart on all channels. If 
sound and picture carriers are both 
passed through the i.f. strip, a 4.5 
me beat note appears in the video de¬ 
tector. This beat note is frequency- 
modulated like the sound carrier and 
amplitude-modulated like the picture; 
the amount of each modulation and the 
strength of the 4.5-mc beat note de¬ 
pends on the strength of each carrier 
at the detector. Picture carriers are 
modulated downward as much as 95% 
for the brightest whites in the picture. 
So you can be sure of only 6% of the 
picture carrier being there all the time. 
The sound carrier in the i.f. stages 
should be way down on the slope of the 
over-all response curve, no more than 
1/20 (5%) of the flat-top maximum, to 
keep the beat note as free from picture 
modulation as possible (see Fig. 2). It 
should not be too much less than this so 
that there will be enough 4.5-mc signal 
to give adequate sound volume. The 
front end, i.f.’s, traps, and alignment 
frequencies should be designed with 
this in mind. 

The 4.5-mc beat note is normally 
trapped out after the video amplifier. 
In well-designed receivers the video 


detector and amplifier should pass up 
to 4 me and then cut out the higher 
frequencies. For intercarrier, some 4.5- 
mc signal should go through the peak¬ 
ing coils and be taken out of the picture 
by a trap which feeds the 4.5-mc am¬ 
plifier and ratio detector. A good ratio 
detector will go far toward cutting 
down the buzz. 

The 4.6-mc beat must pass through 
the front end, i.f.'s, and video contin¬ 
uously. If any tube, such as the last i.f. 
stage or the video amplifier, cuts off on 
peaks of sync signals or picture whites, 
the beat note will be cut off at the same 
time. This will cause a buzz in the 
sound that cannot be removed by any 
means except changing the bias or 
other voltages or the signal strength 
to correct the stage that is cutting off. 
This should not be necessary in a well 
designed set unless some component is 
defective or changed in value. 


for the maximum volume and a strong 
signal for minimum buzz. In most cases 
that alone will cure the trouble. 

The primary and secondary tuning 
adjustments on the ratio detector can 
be recognized by their effects. Tuning 
through the primary will gradually in¬ 
crease and then decrease the sound out¬ 
put without too much distortion off 
tune. Tuning through the secondary 
from off tune will increase distorted 
sound to a maximum, clear the sound 
and reduce noise to a minimum, distort 
and increase noise, and then drop off 
the distorted sound volume. Align the 
sound takeoff coil or transformer and 
the ratio detector primary for maxi¬ 
mum on a weak signal and the ratio 
detector secondary for maximum un¬ 
distorted quiet sound. If the set is 
badly off alignment, a signal generator 
will have to be used. This should be 
fed into the video amplifier grid. Care- 
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Fig, I—Bloc'k diagram shows how interrarrier works and why it is economical. 


Other ways to minimize the buzz are 
by making the 4.5-mc amplifier a lim¬ 
iter, by using a good ratio detector, and 
by keeping the sync circuits physically 
and electrically away from the inter¬ 
carrier i.f. and audio stages. Decoupling 
the sync-circuit B-plus supply helps. 

In servicing an intercarrier televi¬ 
sion set to eliminate buzz, touch up the 
ratio detector first. The primary should 
be tuned for maximum sound volume 
and the secondary for minimum buzz, 
which will also be close to maximum 
sound volume. Those adjustments 
should be made on a weak signal first 


fully retouch the ratio detector sec¬ 
ondary on a strong signal for minimum 
buzz and distortion, and then touch up 
the primary and the sound takeoff coil. 

If the buzz persists, front end and 
i.f.'s should be tried. The aim here is 
to get the sound carrier on the right 
portion‘of the over-all bandpass curve. 
Set the fine tuning control in the mid¬ 
dle of its range. Adjust the oscillator 
on a station, tuning until sound in the 
picture wipes out the picture. The 
sound will be loud and clear. Back off 
on the oscillator adjustment until the 
picture is clear and sharp without 
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sound or 4.5-mc interference. The in¬ 
terference in the picture looks like 
about 300 fine vertical lines, causing 
the picture to appear out of focus. Tune 
the oscillator back and forth slightly 
from this point for minimum buzz. If 
the adjustment for minimum buzz is 
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Fig, 2—DeMred receiver i.f. re»pon!»e* 

not at or near the point that gives a 
clear picture, the i.f.^s and front end 
will have to be realigned. 

For realignment, connect an r.f. 
sweep generator to the antenna ter¬ 
minals and a 'scope to the video detector 
output. Set the output of the sweep 
generator to give about the same a.g.c. 
voltage or d.c. voltage at the video de¬ 
tector as the average station would in 
the particular area. This is important, 
because in many sets the bandwidth 
changes with a.g.c. Getting the right 
curve with a standard value of fixed 
or a.g.c. bias might not mean much as 
far as actual operating conditions are 
concerned. Aiign the i.f.'s and front 
end to get the desired curve and band¬ 
width, as described in instruction sheets 
on the set. In general, 2.6-3-mc band¬ 
width half way down the curve is aver¬ 
age for 7-inch television receivers and 
3 to 3.8 me for 10-inch receivers. 

Don't try to obtain full 4-mc band¬ 
width on a receiver unless there is a 
trap to attenuate the sound carrier. 
Otherwise it will not be possible to get 
the sound carrier far enough down on 
the curve. After alignment, check the 
sound and picture carriers. When the 
picture carrier is set half way up one 
side of the bandpass curve, the sound 
carrier should be far down the slope 
of the other side, less than l/'20 of the 
flat top height. After the i.f.'s and r.f. 
have l^en aligned and checked on all 
used channels, the oscillator should be 
adjusted, as mentioned above, on the 
air. 

In strong-signal areas the buzz may 
persist because of overload. Check the 
components and voltages in the last 
i.f. stage and the video amplifier. Then 
attenuate the signal by using a pad in 
the antenna, reducing it to give less 
than a good picture at full contrast. If 
this clears up the buzz, it indicates 
overload. This can be corrected by pad¬ 
ding the antenna, if the net picture 
signal strength is adequate. Or else the 
a.g.c. voltage could be increased by in¬ 
creasing the value of the a.g.c. bleeder 
resistor if one is used. 

The cathode-bias resistor in the vi¬ 
deo amplifier can be adjusted up and 
down, depending upon whether the 
overload is driving this stage to cutoff 
or toward saturation. The determina¬ 
tion of this point is more difficult. A 
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simpler correction is to reduce the 
gain of the i.f. strip below overload by 
increasing the cathode-bias resistor in 
an i.f. stage that does not have a.g.c. 
applied, usually the last i.f. stage. This 
resistor can be increased to several 
times its normal value as long as the 
tube is not biased close to cutoff. 

Another cause for buzz is electrical 
coupling through the power supply. 
Usually not encountered in well de¬ 
signed receivers, this is not peculiar to 
intercarrier sound but might be present 
in any television receiver. To test for 
this, connect an oscilloscope to the 
B-supply of the audio and 4.5-iiic 
stages. Examine the waveform for ver¬ 
tical sync pulses or vertical sweep. If 
more than 1 volt peak-to-peak of these 
waveforms is present, decouple the sup¬ 
ply of the sync amplifier, the vertical 
blocking oscillator, or the vertical out¬ 
put tube, depending upon the waveform 
found in the power supply. When this 
is too difficult, the decoupling could be 
applied to the 4.5-mc stages and the 
audio. It is best to decouple the source, 
however. 

We've been talking only about elimi¬ 
nation of 60-cycle buzz. The same fac¬ 
tors covered in this article will also 


cause a 15,750-c.p.s. note. Practically 
all commercial television receivers have 
a narrower audio response than that, 
and the high-frequency noise and note 
are cut out in the audio stages. This 
can't be done for the 60-cycle buzz. The 
60 cycles can't be eliminated merely by 
keeping the low-frequency cutoff of the 
audio system above 60 cycles. The buzz 
in the sound is due to a sharp pulse 
with many strong higher harmonics. 
Raising the low-frequency cutoff of the 
amplifier above 60 cycles would dimin¬ 
ish the fundamental but would still 
permit the higher harmonics to come 
through. 

This article has covered a large num¬ 
ber of causes and cures for intercarrier 
buzz. Don't be overwhelmed. In a nor¬ 
mal, well-designed receiver, touching 
up the alignment of the ratio detector 
or oscillator and checking tubes and 
components will be all the servicing nec¬ 
essary in the vast majority of cases. 
The rest of the information may be 
found useful for a more general under¬ 
standing and in occasional difficult 
servicing jobs. Remember, there 
shouldn't be any annoying buzz in an 
intercarrier set; all causes for it have 
their cures. 


ANNUAL TELEVISION NUMBER 

to be published next month by RADIO-ELECTRONICS—will carry 
articles on all phases of the fast-moving industry. This special 146- 
page issue will feature complete directories of television receivers, tele¬ 
vision antennas, lists of TV stations and illustrations of their identifica¬ 
tion signals, stories on intercarrier, color, receivers, remote viewers, 
improving old receivers, and many others. Don't miss this big 146-page 
issue! Reserve a copy at your dealer today. 


Reports on Television DX 


Long distance (several-hundred-mile) 
reception of television signals is very 
undesirable from the standpoint of the 
FCC allocation engineers, since it 
means that interference from a dis¬ 
tant station may suddenly wash out a 
local one. When the dx does not create 
interference, it, like any other freak 
phenomenon, is of great interest to 
some television fans. Many set owners 
—especially in areas where there is 
little local reception—spend a good 
deal of time seeking out TV dx. For 
the benefit of dx'ers. we ran in the 
November issue a list of U. S. tele¬ 
vision stations as well as a call for 
reports. 

The November issue is not yet off the 
press as this is written, but even the 
few letters on hand show what can be 
done. J. R. Pewitt of Nashville, Tenn., 
for instance, reports reception from 
several distant stations, the farthest 
of which was WBZ-TV, Boston, Mass., 
950 airline miles away. He used a 
Garod model 900 receiver and a Radi- 
art stacked-dipole antenna. Other sta¬ 
tions Mr. Pewitt has received include 
WMAR-TV, Baltimore, Md.; WBEN- 
TV, Buffalo, N. Y.; W’RGB, Schenec¬ 


tady, N. Y.; and WPTZ, Philadelphia, 
Pa.—and there are more. 

William A. Riaski of Guthrie Cen¬ 
ter, Iowa, experimented with a number 
of antennas atop a 60-foot pole and 
found that the circular loop described 
by Noll and Mandl in the June, 1949, 
issue of Radio-Electronics (page 26) 
gave the best results of them all. His 
farthest dx was Los Angeles. He gets 
good results about five nights out of 
seven with Omaha, Nebr., stations, 
about 85 miles away, which are the 
nearest ones to him. Mr. Riaski's report 
on the loop should be of interest to 
others looking around for an antenna 
that will really pull in a picture from 
a distance. 

A. B. Cooper of Rochester, Minn., 
reports receiving KOB, Albuquerque, 
N. M. His receiver was an Emerson 
611 and the antenna a Ward TVS-6 
low-band, stacked array. 

We hope to receive many letters from 
dx'ers all over the country and to re¬ 
port on them in the January issue. 
When you write, don't forget to give us 
all the information on receiver, anten¬ 
na, times, distances, channel numbers, 
and so on. 
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Two-Week Course Teaches TV 


where 450 volts used to be max¬ 
imum rating? on the power supply. 
Unfamiliar new terms, such as rnsfert 
sync, sawtooth, sweep, 8ca?i, and rc- 
store,', cloK the tongue. Regular test 
equipment becomes obsolete. Regular 
methods are inadequate Regular radio 
infoi'ination is now insuificient. 

Can the corner radio sei vice dealer 
go back to school? 

Armed with pencil and scratch pad, 
with lunch bag under his arm, the 
middle-aged radio man is going back to 
school. In the pictuies on this page 
the students are all well over 30 years 
of age. All are married. All are ex¬ 
perienced service technicians. Faced 
with the positive certainty of television 
in their community, they realized that 
the only way to handle the new held 
properly was to go to school and learn 
it. So these men took a ‘‘vacation” from 
their work bench and started to study. 

Different communities have different 
setups. This group in Columbus, Ohio, 
made a cooperative deal with the local 
Philco outlet, Bennett Distributors. The 
distributor furnished the factory in¬ 
structor, school space, test equipment, 
and TV receivers for study, while the 
service technicians furnished their full 
time from 9 to 5 for two weeks. A fair 
deal? The distributor thinks so. So do 
the technicians. 

Limited to 12 men to a class, the 
school has a long waiting list At this 
writing more than 50 radio men from 
Columbus and surrounding towns have 
completed the course— tuition-free. 

Can the average service technician 
learn TV in two weeks' full time? Ben¬ 
nett thinks so. The graduating students 
confide they never realized how basic 
the whole idea of TV is until it w’as 
slowly and carefully explained in class, 
followed up by (not laboratory, mind 
you—but) work-bench practice. High- 
voltage is respected, but no longer 
feared, for these men have now handled 
it. Sweep, scan, and raster are perm¬ 
anent additions to the radio man's 
working jargon, for he can now use 
the terms meaningfully, having ad¬ 
justed and observed the action of each 
of these elements. Having touched, felt, 
and seen at first hand the TV chassis 
on the bench, the technician now rec.* 
ognize.'^ it well, and welcomes it. 

Gentlemen, this TV is good business. 

The distributor, it may be noted, has 
bought himself a fistful of good-will. 
He has invested in the ultimate sales¬ 
man, the small radio shop owner. He 
has built up a crew of TV men who 
can now take care of their own. These 
men w’ill push TV with confidence. 

RADIO.ELECTRONICS for 


I T is not unusual for a young man 
about to enter the radio field to 
register at one of the many good 
radio >ervice schools, buckle down 
to a regimen of study, and remain in 
residence at the school for several 
month.'^—or even years if need be—to 
learn the trade proi)erly. 

On the other hand, a settled family 
man no longer young in years, with 
10 or 20 years of practical radio ser¬ 
vicing behind him and a steady busi¬ 
ness taking his full time, views with 
alarm the onset of television in his 


By DAVE GNESSIN 


community. The dim rumors of only 
a few months before now become stark 
reality. Showers of Sunday advertising 
herald the opening of a TV relay out¬ 
let, The chain department store has 
a hastily prepared window set up 
with the first TV receivers ever seen 
in town. Our small radio dealer .studies 
his first TV schematic. 

What strange world of radio is this 
new field? Thei'e are more tubes in the 
smallest TV set than in the largest 
combo ever seen before. The C-R tube 
voltages run from 2,000 to better than 


Class works oit aciual receivers, \ulhor < left, hand in pocket) checks voltage. 


Gnes8in„ hini^ielf a student,, shoHS friend alignment method as instructor watches. 
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The best speaker needs pood 
baffling to realize its full 
range and output efficiency 


By A. G. SANDERS 


RCA Photoffrap/i 

High-fidelity, low-cost speaker*, like the one held by Dr. H. f. Olson, 
are now available to the baffle builder to form complete units. 


r Baffling 
led 


A SPEAKER is an instrument by 
means of which the electrical 
signals picked up by the radio 
^ or phonograph are made un¬ 
derstandable to the human ear. It acts 
as an interpreter, converting pulsating 
audio-frequency currents into air vibra¬ 
tions, or sound waves. 

Despite the importance attached to 
its operation, the speaker is not yet 
anywhere near as efficient as other 
radio components. While the cone or 
diaphragm can be so designed that it 
follows the changing audio currents, 
more or less faithfully, it is incapable 
of forcing the relatively heavy mass 
of air to do likewise. Consequently, the 
resulting sound wave is more or less a 
compromise, or distortion, of the orig¬ 
inal sound wave, the distortion varying 
in degree with the quality of the 
speaker. 

Losses occur at all frequencies of the 
audio spectrum but are more pro¬ 
nounced in the upper and lower regions 
than in the middle. High-frequency 
losses can be minimized somewhat with 
electrical networks and a properly de¬ 
signed speaker. Low-frequency losses 
can be compensated only by using that 
auxiliary structure known as a loud¬ 
speaker baffle. 

When a speaker is operated in the 
open and unattached to a baffle of any 
kind, sound waves generated at the 
front and rear of the cone cancel each 
other because they are out of phase; 
that is, their direction of travel is op¬ 
posite and each one is bucking the 
other, or rather, the pressure wave at 
the front flows around and cancels the 
rarefaction wave at the rear of the 
cone. With the speaker bolted to a cir¬ 
cular board, or flat baffle, with an open¬ 
ing in the center for radiation of sound 
waves, those waves generated at either 
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side (front or rear) do not immediately 
reach the other side, but are retarded 
by having to travel around the baffle. 
It is possible to control the travel time 
of sound from one side of the cone to 
the other by variation in the size of 
baffle. 

If the dimensions of the baffle are 
correct for reinforcement of any given 
frequency, a sound wave from the front 
of the speaker will arrive at the rear 
of the cone at the exact moment the 
next outward thrust begins. The mov¬ 
ing wave will then push against the 
cone in the same direction as the voice 
coil is pulling, resulting in assistance 



Fig. I —Flat baffle Is simplest. Round types 
are not as common as the rectangular ones. 


to the voice coil instead of resistance to 
its action. The two forces are working 
together in series, or in phase. 

The diameter of flat baffles is calcu¬ 
lated by dividing the time of one-half 


cycle into the distance in inches that 
sound travels per second. (Velocity of 
sound in air at 68 degrees F. is about 
1,127 feet per second, or 13,524 inches.) 
The diameter of the speaker opening 
is then added to the sum, giving the 
over-all diameter of the baffle. 

From the foregoing it can be seen 
that the speaker can be acoustically 
loaded at any given frequencies. Since 
we are chiefly concerned with low- 
frequency losses and the baffle is the 
only means of correcting them, the 
acoustic load of the speaker should be 
at, or very near, the lowest frequency 
to be reproduced. 

For reproduction of speech only, the 
low frequency may be 300 cycles per 
second (350 cycles for limited speech), 
making possible the use of a flat baffle 
with an over-all diameter of 32 inches, 
as in Fig. 1. However, music extends 
the lower range downward to 100 cycles 
and less. If we are to change the acous¬ 
tic load of the speaker to 100 cycles per 
second, the diameter of the baffle must 
be increased to 77 inches. The larger 
size is impractical; therefore, we must 
look around for designs that will re¬ 
place flat baffles. 

Since sound waves from either side 
of the speaker tend to cancel each other, 
it would appear that a simple solution 
of the problem would be to enclose 
tightly the rear of the speaker in a 
sound-proofed cabinet. Theoretically 
this is an infinite baffle. 

Actual tests have shown, however, 
that the behavior of the speaker does 
not conform to the theory of infinite 
baffles under these conditions and op¬ 
eration becomes erratic and highly va¬ 
riable. The reason is that the air within 
the closed compartment is not free. 
Each movement of the cone raises or 
(Continued on page 32) ► 
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Audio Squelch Circuits 


I N installations where a receiver must 
remain on for long periods of time 
even though no signal is present at 
the antenna, noise and background 
hiss (present in any receiver no mat¬ 
ter how well designed) are amplified 
through the i.f. and audio stages and 
cause annoying noises at the loud¬ 
speaker. A squelch circuit is a control 
arrangement, usually operating from 
the a.v.c. voltage, that silences the re¬ 
ceiver when no usable signal is being 
received. 


AUDIO 


AVC 


Fig. I—The sources of o.f. and a.v.c. 

Squelch circuits are used frequently 
in military and police receivers; such 
equipment must remain on to receive 


By JOHN L. GERGEN 


unscheduled broadcasts. However, de¬ 
signers of high-quality receiving equip¬ 
ment can use the squelch circuit to good 
advantage to silence betw^een-station 
noises while tuning, A squelch circuit 
would be impractical for this purpose 
in a communications receiver when lis¬ 
tening to signals which fluctuate rap¬ 
idly at random due to atmospheric 
conditions, but it offers improved per¬ 
formance for FM and broadcast 
reception. 

The diode detector Vl of a conven¬ 
tional AM receiver, such as that in 
Fig. 1, furnishes two output voltages. 
An a.f. signal, from which r.f. has been 
removed by Cl, appears across Rl. This 
is applied through C2, which blocks the 
d.c. component, to the volume control 
(not shown), the arm of which is con¬ 
nected to the grid of the first audio 
amplifier. The rectified d.c., filtered by 
R2 and C3, is negative with respect to 
ground. It is brought back to one or 
more r.f, and i.f. stages as a.v.c. 

Since the a.v.c. voltage is the result 
of rectifying the r.f. signal, its magni¬ 
tude depends solely on the signal 
strength, not at all upon the modu¬ 
lation. 

The a.v.c. voltage may also be used 
to control a squelch circuit, as shown 


in Fig. 2. Only two additional tubes are 
required, the most convenient arrange¬ 
ment being to use a dual-triode. The 
6SL7-GT was chosen because it has a 
sharp change in plate current for a 
change in grid voltage of from 2 to 4 
when the plate voltage is 250. 

How the squelch works 

The circuit of the squelch is very 
much like that of a direct-coupled am¬ 
plifier: a voltage divider is placed 
across the power supply, and the two 
stages—plates, cathodes, and grids— 
are placed at various points along it. 
Fig. 2 is drawn so as to show clearly 
the voltage-divider effect provided by 
the three resistors R4, R5, and R9 
across the power supply. 

The voltage appearing across R9 is 
applied as plate voltage to V2-b, an 
ordinary cathode-follower amplifier. 
The a.f. signal from the detector is 
applied between grid and ground. Out¬ 
put is taken from across the cathode 
resistor. 

The bias on V2-b, however, is con¬ 
trolled by V2-a, which, in turn, is con¬ 
trolled by the a.v.c. voltage. 

When no signal is being received, 
there is no a.v.c. voltage; therefore 
there is no voltage between grid and 



^ SPEAKER BAFFLING SIMPLIFIED (Continued from page 31) 



iSpkr 

diiuii. 

'in.) 

Vt,l- 1 
lime 
(in-M 1 

Port 1 

1 area 1 A 
(in’) 1 

B 

C 

I) 


F 

’ 18 

12,000 

87 

1,5^ 

1434 

20 

33 

154 

,54 

nr 

0,080 

8,5 

134 

12 

23?4 

31*^ 

134 

4'»ji 

12 

O.OOO 

00 

U)'h 

11 

22 

284 

lO'i 

54 

10 

,5.440 

37 

8'j, 

104 

iy\ 

204 

84 

44 

8 

3,210 

2,5 


04 

10 

224 

04 

3H 


2,100 

10 

, 5 'v 

734 

14 

1'j4 

54 

.Vw 


lowers the pressure of air within the 
cabinet, which in turn stiffens the cone. 
The more rigid cone is unable to follow 
the pulsating current in the voice coil 
with any degree of accuracy, especially 
on transients and at the higher audio 
frequencies. 

Many designs have been created in 
the attempt to find suitable means of 
baffling the speaker and not have ex¬ 
cessive bulk or size. One of these is the 
Jensen Bass Reflex speaker housing 
shown in Fig. 2. This is essentially a 
sound chamber of several cubic feet, 
having a second radiation vent near the 
speaker opening. \ limited amount of 
sound insulation used on the inside 
walls absorbs high frequencies, but has 
little effect on low frequencies. This 
type shows a marked improvement over 
the average baffle, particularly radio 
cabinets. 

Another type recently introduced is 
a corner baffle utilizing adjacent wall 
surfaces as part of the sound channel. 
Fig. 3 shows how the sound channel 
within the cabinet is ‘‘folded*’ as in a 
re-entrant horn, eliminating much of 
the ohjectional size. Location of the 
cabinet is also an advantage. The effi¬ 
ciency of the speaker is maximum di¬ 
rectly in front, or along the axis, de¬ 
creasing as the angle of distribution be¬ 


comes greater, until a point of minimum 
efficiency is reached along the plane of 
the cone. 






































































cathode of V2-a, except a small bias 
furnished by R4. The grid is connected 
to the negative end of the power sup¬ 
ply (through R3, in which there is no 
current flow and therefore no voltage 
drop), while the cathode is connected 
to the top of R4, which is a more posi¬ 
tive point on the voltage divider. The 
grid is slightly negative for that rea¬ 
son, but plate current flows. 

The plate current of V2-a flows 
through its plate-load resistor R6, 
which has a high resistance. The cur¬ 
rent flows through R6 from plate to 
supply, which means that the plate end 
is negative with respect to the other 
end. The negative (plate) end of R6 
is connected (through R7, in w'hich 
there is no voltage drop) to the grid 
of V2-b, and the positive end (through 
R8, in which there is no drop when 
V2-b is not conducting) to the cathode 
of V2-b. 

When V2-a is conducting (w^hen 
there is no a.v.c.), V2-b is biased by 
the voltage drop across V2-a. This is 
sufficient to cut V2-b off completely. 
Therefore, it cannot amplify the audio 
signal impressed on its grid by the de¬ 
tector, and the loudspeaker is silent. 

When a signal appears, it creates a 
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Fig. 2—Where Mfueleh tube is inserted. 


certain amount of negative a.v.c. volt¬ 
age, which appears across R3. Enough 
of this is tapped off R3, by the setting 
of the movable arm, to cut off V2-a. 
Since there is now no V2-a plate cur¬ 
rent passing through R6, there is no 
voltage across it and the cutoff bias 
it had applied to V2-b is removed. Be¬ 
cause the only resistors between the 
grid of V2-b and the bottom of its 
cathode resistor are now carrying no 
current, these two points are at the 
same potential. The only d.c. voltage 
appearing between the grid and cathode 
of V2-b is that caused by the usual 
voltage drop across the cathode re¬ 
sistor R8, which gives the correct bias 
for normal operation. 

The a.f. plate current of V2-b causes 
a.f. voltage variations across R8. The 
a.f. voltage is fed out to the following 
audio stage through C(>, which blocks 
the d.c. component of the cathode volt¬ 
age. The lower end of R8 is bypassed 
to ground for a.f. by C5, so that the 
audio output is effectively 10,000 ohms 
above ground, while the entire tube is 
actually far above ground for d.c., a 
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condition necessary for operation of 
the <l.e. circuits just described. 

Construction 

The squelch circuit can be installed 
in any receiver which has a.v.c.; the 
detector need not be a diode. The GSL7- 
GT and its resistors and capacitors can 
usually be installed right on the chassis. 
Connections are made to the receiver’s 
B-supply, filament supply, and to the 
detector's audio and a.v.c. outputs. 

The only actual change necessary in 
the receiver circuit is to disconnect the 
audio output of the detector from the 
top of the volume control and lead it 
instead to the grid of V2-b. The a.f. 
output from the cathode end of R8 is 
then connected to the top of the vol¬ 
ume control. Because V2-b is a cathode 
follow’er, it has no gain and the output 
volume of the receiver will be about the 
same as before. It may be slightly less 
because the cathode-follower gain may 
be slightly less than 1, but there is not 
enough loss to cause trouble. 

Only one adjustment is needed. The 
magnitude of the a.v.c. voltage devel¬ 
oped in the receiver depends on the 
proximity and power of the stations 
listened to. The weakest of these should 
be tuned in and R3 adjusted until V2-a 
just cuts off—that is, until normal 


audio is heard. Tuning off the station 
should silence the speaker. When any 
other station is tuned in correctly, it 
should be heard; but, when tuning be¬ 
tween stations, all noise, hiss, inter¬ 
ference, and so on should be inaudible. 

Though the diagrams show the 
squelch circuit used with an AM re¬ 
ceiver, it can be especially valuable 
with an FM set, particularly to silence 
the loud hiss heard between stations on 
sets which use limiter-discriminator 
combinations. All that is necessary 
is a negative d.c. voltage which is 
present when there is a signal and 
absent when there is none. The grid 
voltage of the limiter satisfies this re¬ 
quirement and may be connected to the 
top of R3 to control the squelch. With 
other types of detectors which do not 
need limiters there is generally a way 
of obtaining a d.c. voltage. Sets which 
have a.v.c. will, of course, present no 
problem, as R3 is simply connected to 
the a.v.c. line. 

MATERIALS FOR SQUELCH 
Rttitfort: 1—200. I—10.000. 1—15.000. I—100.000 

ohmi, I—2.2 megohmi. Vi watt; I—100.000 ohms. I 
wott; i —SOO.OOO.ohm potantiomoter. 

Copacltort: I—.01. 2—0.1 pf, (00 volts, popor. 

Mlscoiianoout: I—4SL7«GT; I—octal tub* sock*t; 
n«c«ssory hardware. 


New Electronic Music Vibrato Circuit 


A novel electronic musical instrument 
was described in a recent issue of Elec* 
ironies. The instrument consists of 12 
tone-generator channels and an audio 
amplifier. A switch frame is fastened 
across the keyboard of a standard piano 
so its keys close appropriate circuits in 
the electronic-organ tone generators 
and both instruments are played at 
once. 

Each tone-generator channel consists 
of an electron-coupled sawtooth oscil¬ 
lator and a series of four cascade fre¬ 
quency-halving multivibrators. Each of 
the oscillators can be frequency-modu¬ 
lated to produce a vibrato effect. Fre¬ 
quency modulation is produced by ap¬ 
plying a 6-cycle signal to the grid of 
a reactance tube across the oscillator 
of each of the tone-generating channels. 


one triode of the 6SL7, which is con¬ 
nected as a phase-shift oscillator whose 
frequency is controlled by the 220,000- 
ohm resistors and the .05-uf capacitors. 
The other section of the 6SL7 is a buffer 
amplifier. 

One section of the 12AX7 is an elec¬ 
tron-coupled oscillator whose frequency 
is controlled by the values of the iron- 
cored inductor L and the capacitor C 
shunting it. The signal from the buffer 
amplifier is applied to the grid of the 
remaining triode of the 12AX7. The 
strength of the vibrato signal is con¬ 
trolled by varying the 27,000-ohm re¬ 
sistor. The value of this resistor is 
altered by switching in parallel resis¬ 
tors in the original circuit. 

The signal from the buffer-amplifier 
could be applied to tha suppressor grid 


6SL7 


I2AX7 



6cyae osciampl 


TONI OSC 1 RLAaANCC TUBC 


The low-frequency oscillator and a 
single tone-generating oscillator and re¬ 
actance tube are shown in the diagram. 
The vibrato signal is generated in 


of a voltage amplifier in an audio am¬ 
plifier used with electric guitars and 
similar instruments to produce a vibrato 
or tremolo effect. 
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iVetr technique makes mag-’ 
netie and electrostatic fields 
visible to the eye 


N ext time you see a lipht shininp 
apainst a wall and <lecide to im¬ 
prove the opportunity by mak- 
inp hand shadows resemblinp 
ducks and rabbits, you may feel a little 
kinship to serious-minded scientists of 
the National Bureau of Standards. 
These men are usinp shadow pictures 
too, though for a purpose far removed 
from innocent enjoyment. Their shadow- 
castinp rays are not lipht, but electron 
streams projected on a fluorescent 
screen or photographic plate. And the 
shadows, cast by electric and magnetic 
fields in a technique developed by the 
Bureau’s Dr. L. L. Marton, are yielding 
important information on hitherto in¬ 
visible phenomena. 

Figs. 1 and 2 show how one typical 
experiment was conducted. In Fig. 1 a 
stream of electrons emitted at the left 
is focused by a magnetic lens, much as 
a glass lens would focus light. The 
beam then converges at the focal point: 
the electrons deflected downw*ard by the 
lens continue to travel downward and 
those deflected upw*ard continue up¬ 
ward. The focus at this “crossover” 
point is very sharp. Thus the crossover 
is a virtual electron source. 
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Kip. 3—Pattern of the magnetized wire. 


Between the crossover and the photo¬ 
graphic plate or fluorescent screen is a 
mesh of tine wires, so that the plate 
shows an enlarged gridiron pattern. 

The field to be analyzed is placed be¬ 
tween the point electron source and the 
magnetic lens, .Fig. 2 illustrates what 
happens when a piece of recording wire 
which has been magnetized by a series 
of evenly spaced short pulses is exam¬ 
ined. The magnetic field around the 
wire distorts the rays from the source 
before they reach the lens, the amount 
of distortion at any point depending 
on the intensity of the magnetic field at 
that point. 

Because electron rays have been dis¬ 
placed, the focus at the crossover is 
disturbed. It becomes larger, and the 
virtual source of electrons which it 
forms is no longer simple. When the 
diverging beam reaches the wire mesh 
and casts its shadow on the screen, the 
even pattern of the mesh no longer ap¬ 
pears. The disturbed rays of the source 
make curves and aberrations in the 
gridiron, vary the sharpness of focus, 
and make strange-looking whorls. 

An enlarged photograph of the 
screen of Fig. 2 is shown in Fig. 3. 
Another picture, the pattern distorted 
this time by an ordinary horseshoe 
magnet (you can see the magnet’s 
shadow), is Fig. 4, With the aid of 
complex mathematical formulas, re¬ 
searchers can measure and evaluate 
the distortion of the mesh pattern and 
determine exactly the strength and na¬ 
ture of the magnetic field set up. Even 
without a scientific background, how¬ 
ever, it is easy to see the bulges above 
and below the shadow of the wire in 
Fig. 3, indicating the alternating mag¬ 
netic field induced by the recorded 
pulses. 

The electronic “shadowgraph” is ex¬ 
pected to allow exploration of complex 


electric and magnetic fields of very 
small size, its special value being that 
fiehi strength at any point can be 
measured. Many of these fields could 
never before be evaluated because a 
probe any larger than an electron dis¬ 
turbs the field. Investigation of the 



Kig. 4—Pattern of a horseshoe magnet. 

fundamental nature of ferromagnetism, 
for instance, is now under way at the 
Bureau of Standards. Space - charge 
fields, fields produced by contact poten¬ 
tials, charge distribution in gaseous 
plasma, waveguide problems—all these 
and more will yield their secrets to the 
probing electron ray. 

One of the important fields the tech¬ 
nique may be applied to is waveguides. 
Often the shapes of waveguides are too 
complex to allow mathematical analysis 
and the engineer depends on experi¬ 
ment. By measuring the fields in wave¬ 
guides of various sizes and shapes with 
electron shadows, it may be possible 
to set up formulas to predict perform¬ 
ance accurately and eliminate much 
guess work. 
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Mark Sets Off Relay 



Responder chassis. I he large filament transformer is not necessary. 


cfiifl liro 
tMutf reiatfs make 
simple responder 


By VICTOR H. LAUGHTER 


T he pencil-mark responder is a de¬ 
vice that operates a relay when a 
pair of contacts passes over a pen¬ 
cil mark. Because the resistance 
of pencil marks is not only high but 
very variable, the current through the 
marks is neither great nor constant 
enough to operate a relay directly; ami 
if the pencil marks travel under the 
contacts at any but the very slowest 
speed, the contact does not last long 
enough to operate a relay even through 
a vacuum tube. 

The model described here was used 
with a traveling tape in which holes 
had been punched to record store pur¬ 
chases. The name of each item pur¬ 
chased was printed on the tape and the 
following holes worked in conjunction 
with mechano-electric selectors to indi¬ 
cate an<l add up prices. When a pur¬ 
chase for which holes had been punched 
hatl to be canceled, a line was drawn 
through the printed name. When the 
contacts passed over the pencil mark, 
the responder relay opened long enough 
to make the price-calculating mecha- 
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nism blank out until the next item was 
reached. Other possible applications in¬ 
clude computing devices and grading 
machines for school examination pa¬ 
pers. In either case, combinations of 
contacts connected to separate relays 
would be needed. 

The diagram and photographs show 
the basic unit. The U-shaped contacts 
were quickly made for experiment but 
should be much improved for continu¬ 
ous duty. The 2050 is a thyratron. 

The potentiometer Rl across the bias 
battery is normally set so that the gas 
in the 2050 does not ionize and the tube 
is cut off. Plate voltage is supplied to 
the tube through the coil of KYl and 
K5. Positive voltage i.'< also supplied to 
the contacts through R4, an isolating 
resistor. 

When the contacts hit the pencil 
mark, positive voltage is applied 
thiough R4, the pencil mark, and R.'J 
(another isolating resistor) to the 2050 
grid. Because the resistance of R2 and 
Rl is fairly high (3:i0,00() ohms mini¬ 
mum, actually much more because the 
potentiometer arm is some distance 
from the positive battery terminal), 
very little current is drawn from the 
plate supply through the contact net¬ 
work. The positive voltage, even when 
there is considerable resistance in the 
pencil mark, is high enough to raise the 
grid above the triggering point. The 
gas then ionizes, and the tube conducts. 

As soon as the tube comlucts, or fires, 
plate current is maximum and the grid 
loses control. RYl, in series with the 
plate and the B-supply, closes imme¬ 
diately. Its s.p.d.t. contacts actuate the 


remote control circuit, whatever it may 
be. Its s.p.s.t, contacts close, sending 
B-current through RY2. 

RY2, however, is a slow-make relay. 
(The model used a surplus Clare time- 
delay type with a copper slug on the 
armature end of the coil.) Closing de¬ 
lay for RY2 may be adjusted up to 
about 0.1 second. 

When RY2 closes, the current supply 
to it, to RYl, and to the 2050 plate is 
interrupted. RY2 opens immediately 
but by this time the tube has deionized, 
the negative grid has resumed control, 
and the tube is again at cutoff. 

RYl is a slow-release relay (another 
surplus Clare unit). After a time ad¬ 
justable up to about 0.4 second its con¬ 
tacts release. The control circuit is re¬ 
turned to its original condition, and 
the circuit is ready for another con¬ 
tact. 

The speeds to which the relays should 
be adjusted depend on the maximum 
spee<l at which pencil marks are ex¬ 
pected to hit the contacts. The com¬ 
bined relay delay times should be 
slightly less than the time between 
marks. 

Contacts have been placed as far 
apart as 4 inches with stable operation, 
but probably the ideal distance is 
around Vu; inch. The selenium-rectifier 
supply shown in the diagram was 
selected for simplicity, and is thor¬ 
oughly satisfactory. The contacts shown 
are a pair of bent wires lashed to a 
piece of polystyrene with Scotch tape. 
Adjustment of the unit merely requires 
setting Rl at a point just negative 
enough to keep the tube from firing. 
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MICROWAVES 


t^ari VH§ — ant! triinsmitlintf 
antennas far tnirrairarr ratnrnaniratian 

By C. W. PALMER 



O UR Study of microwave com¬ 
ponents cannot be called com¬ 
plete until the subject of 
antennas, both for transmit¬ 
ting and receiving, has been thoroughly 
explored. 

The usual considerations for antenna 
design at lower frequencies must be 
modi tied for microwaves. First, trans¬ 
mission distances are usually limited to 
the line-of-sight, which means about 20 
to 50 miles, depending on the antenna 
height and the terrain over which the 
signals are to be sent. Second, micro- 
wave transmission usually is point-to- 
point rather than broadcast, so that it 
is desirable to use some form of beam¬ 
ing for the transmitting and receiving 
antennas. Third, the physical sizes of 
the antennas for microwaves lend 
themselves to efficient use of reflectors, 
directors, and multiple-unit radiators. 
And fourth, the extremely short lengths 
of microwaves permit the use of elec¬ 
tronic lenses, which simulate in action 
the lenses used in optics to focus and 
concentrate light. 

Transmitting Antennas 

The simplest forms of microwave an¬ 
tennas are the dipole and expanded 
waveguide (horn) shown in Fig. 1. 
Both of these have a certain amount 
of directivity. The dipole has the usual 
bidirectional figure-eight pattern, while 
the horn has a unidirectional field- 
strength pattern. 

The dipole can be made unidirec¬ 
tional by placing a reflector behind it. 
A flat metal plate, a plate shaped into 
a parabola, a series of parallel rods 
about 0.1 to 0.25 wavelength apart, and 
other types of reflectors serve to focus 
the radiation from a dipole antenna 
into a beam that gives antenna power 
gain of several decibels. Fig. 2 shows 
a few of the reflector shapes commonly 
used. 

A group of stacked dipoles and a 
large reflecting sheet or series of de¬ 
flecting rods provide still greater an¬ 
tenna gain than does the single dipole 


and reflector. These are stacked arrays. 

The increased efficiency of narrow- 
beam transmission permits the use of 
very low-power transmitters, because 
the power is concentrated rather than 
being spread over a large area. This is 
fortunate because it is difficult to gen¬ 
erate high powder in the microwave 
range. With the concentrated beam, the 
effective power sent out is very high 
compared to the actual transmitter out- 



Pell Laboratorie» photo 


Fig. 3—Four typical microwave lenses. 



Fig. 4—Cross section of magnetic lens. 
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put power, which in most cases is well 
under 100 watts. Usinjj higher power is 
unnecessary because receiver pain— 
especially in the i.f. and a.f. sections— 
can be upped as needed, provided the 
signal at the receiving antenna exceeds 
the noise by a reasonable ratio. At¬ 
mospheric noise is a very minor prob¬ 
lem at microwaves. 

Microwave Lenses 

While the reflector plates and rods 
described above follow to some extent 
the principles of optics in focusing a 
radio beam (somewhat as do the re¬ 
flectors use<I in auto headlights ami in 
searchlights), an even more striking 
similarity was recently <lemonstrated 
by the Bell Telephone Laboratories in 
disclosing their new microwave lens. 
Microwaves are focused in Ijeams by 
being bent through sheets of insulating 
material and metal strips of the correct 
<li mens ions and shapes. .Just as light 
waves can be bent in a glass lens to 
focus on a small spot, the microwaves 
are bent in this easily controlled focus¬ 
ing device, which produces efliciencies 
even higher than the reflectors and 
which is capable of handling a much 
greater bandwidth. 

This is not b' be confused with the 
earlier Bell electromagnetic lens, pic¬ 
tures of which have been published in 
this magazine and in many Bell adver¬ 
tisements, especially around 1940. That 
lens worked on a waveguide principle 
an<I its frequency range was limited. 
The new lens might be called a true 
optical type, and the strips (or beads 
in some models) of metal in the lens 
look to the radio wave much the same 
as the molecules of glass in a standard 
optical lens look to the much shorter 
waves of light. 

Fig. 3 shows four of these lens an¬ 
tennas installed at a television relay 
station. At the base of the horn-shaped 
shield is the waveguide feed which sup¬ 
plies the r.f. power. The shield allows 
the waves to spread out over the entire 
surface of the lens which then focuses 
them into the narrow beam (vertically 
polarized) needed for the transmission 
path. 

As shown in Fig. 4, the lens consists 
of slabs or sheets of polystyrene foam 
(somewhat like sponge rubber in ap¬ 


peal ance). Thin strips of metal are in¬ 
serted into slots cut into the foam in a 
predetermined pattern. The lengths and 
positions of the metal strips determine 
the sharpness and other characteristics 
of the beam. 

The construction of the lens is shown 
in Fig. 5. 

End-Fire Antennas 

Microwaves follow a plastic rod just 
as light waves follow a lucite or fused- 
quartz ro<l. This phenomenon has been 
used to demon.strate the action of the 
waveguide many times, but has found 
little application in practical micro- 
wave work. 

However, one radar device developed 
<luring the war and use<l commercially 
for point-to-point microwave communi¬ 
cation is the en<l-fire antenna, which 


makes use of this ability of plastic ma¬ 
terials to guide waves. 

Fig, (i shows a wartime version of the 
en<l-fire antenna. It contains three rows 
of polystyrene rods. 42 in all, each of 
which is fed by a waveguide from the 
transmitter. 

Such an antenna displays a remark¬ 
able ability to beam microwave signals 
and is easily controlled by correctly 
dimensioning the plastic rods. The 
number of rods, their length, and spac¬ 
ing depend on the width of the beam 
required and the power to be trans¬ 
mitted. These antennas have gains up 
to 17 db. 

Receiving Antennas 

The subject of receiving antenna.s 
can be covered very quickly: in most 
microwave installations the transmitter 
antenna is also the receiving antenna. 
Thus all the factors mentioned above 
except power-handling ability apply 
also to receiving. 

When separate receiving antennas 
are used, they usually take the form 
of a dipole backed up by some form of 
reflector. Where extremely sharp beam¬ 
ing is needed, the parabolic reflector or 
‘"dish” is generally employed w'hile in 
the case of extremely wide-band work, 
such as television link receivers, the 
lens—used with either a waveguide or 
a dipole—is preferable. 

For the amateur radio experimenter. 


a dipole receiving antenna with either 
a flat or bent plate or rod reflector is 
probably the best. It is simple and fair¬ 
ly efficient. 

Antenna Matching 

For both receiving and transmitting 
it is necessary to match the impe<lance 
of a microwave antenna to the feed line 
for efficient operation. Let us consider 
a typical antenna consisting of a dipole 
mounted in a parabolic dish reflector. 

The position of the antenna in the 
dish is set for maximum gain and mini¬ 
mum side lobes. The side lobes are sec¬ 
ondary responses which are always 
present in this type of antenna and, if 
large enough, will destroy its direc¬ 
tional characteristics as well as re<luce 
its efficiency. Fig. 7 shows a typical 
antenna field pattern for a highly di¬ 


rectional beam with the main lobe and 
the side lobes marked. 

The antenna is matched to the feeder 
with impedance-matching transformers 
which were discussed earlier in this 
series. For co-axial type feeds a quar¬ 
ter-wave transformer on the inner con¬ 
ductor is ordinarily u.sed. Waveguides 
are matched by inserting a matching 
‘ winflow” at the proper place. A prop¬ 
erly matched antenna feeder should 
have a standing-wave ratio of less than 
1.2 after final adjustments. 



Fig, 7—Ideal re»tiilt is a narroH beam. 


It is desirable to keep the r.f. fee<ler 
as short as possible to avoid losses. In 
many microwave installations, notably 
radar systems, the r.f. generator or 
transmitter is located very close to the 
antenna, with cables carrying d.c. 
power and modulation (voice, keying, 
or pulses) to the r.f. tubes. While this 
may seem troublesome to the amateur 
experimenter, the results pay many 
times over for the increased construc¬ 
tion difficulties. Care taken in buibling 
the r.f. generator will keep it small 
and light enough to mount right on the 
antenna mast or in a container at its 
base. 
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Subminiature tubes 
in a standard 
regenerator 

By THOMAS J. JUDGE 


T he set described here was built 
around three subminiature tubes, 
using an orthodox circuit consist¬ 
ing of a regenerative detector fol¬ 
lowed by two stages of audio amplifica¬ 
tion. Permeability tuning, used with a 
built-in loop antenna, covers the entire 
broadcast range from 550 to 1,500 kc. A 
small 22V^-volt H-battery and two 
standard penliglit cells (used in paral¬ 
lel) provide the power supply. All parts 
are mounted on a He-inch phenolic plate 
and enclosed in a case of ^o-inch black 
Plexiglas. A slide-rule-type dial is 
mounted on the top end of the chassis, 
adjacent to the three control knobs. 
The over-all size of the unit is only % 
X 2^8 X inches. 

To keep the size of the unit to a 
minimum and also to provide a simple 
and neat-looking job, no wiring was 
used to make connections. Instead, all 
connections were cut from a piece of 
.012 phosphor bronze, after which each 
piece was tin-plated. Small silver- 
plated eyelets and small turret-type 
lugs were used to fasten th^ various 
pieces to the chassis and also to pro¬ 
vide means of anchoring the. resistors 
and capacitors. 

Subminiature sockets were cemented 
to the chassis to provide a ready means 
of l eplacing the tubes. In addition, fixed 
clips are provided for the batteries, 
simplifying replacement. All compo¬ 
nents are so arranged that replacement 
can be made with the utmost ease. 

The circuit used in this set is quite 
orthodox with the exception of the 
method employed for regeneration. Re¬ 
ferring to the circuit diagram, note 
that one winding of the feedback coil 
is in series with the plate of the de¬ 


tector tube. The other winding is in 
series with the loop antenna. This ar¬ 
rangement provides very good gain and 
at the same time reduces to a minimum 
the effects of detuning caused by body 
capacitance. 

The smallness of the receiver can be 
readily seen in the photograph of the 
assembled set and a standard fountain 
pen. The other photos show the chassis, 
both front and back views, when re¬ 
moved from the case. Note that the 
bottom portion of the case is cemented 
to the chassis. 

Construction of a really small re¬ 
ceiver such as this presents a number 
of problems not usually encountered. 
Because of the small working space 
each part must be added with great 
care. 

Anyone interested in building such a 
receiver should first acquaint himself 
with each component to be used. With 
patience and care, a scale drawing 
should then be made showing the exact 
location of each component. This draw¬ 
ing can be used as a guide in forming 
anil drilling the chassis and case. 


A certain amount of time should be 
spent learning how to beiul and cement 
plastics, which, with a little practice, 
are very easy to work with. 

The complete circuit is shown in the 
drawing. The photographs reveal how 
most of the connections are made. The 
loop consists of 14 turns of No. 34 
enameled wire wound on the x Vi- 
inch strip cemented around the outer 
edge of the chassis. The regeneration 
transformer consists of a drilled and 
tapped powered-iron core % inch in di¬ 
ameter and inch long. A single layer 
of Scotch tape was first wrapped around 
the core, and the plate winding, 00 
turns of No. 40 enameled wire, was 
then wound. Coil dope was painted on, 
and, after it dried, grid winding, of 25 
tuins of the same size wire, was added. 
All leads were left fairly long until 
after assembly to the chassis and until 
after all the necessary operating tests 
Were made. 

The permeability tuner consists of a 
phenolic tube of ^4 inch outer diameter 
and inches long. Small pieces of 

Plexiglas V ui inch thick and % inch 



Circuit is almost stanilurd regenerative set, Tul>e8 are Kuytheon suliininiatures. 
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S(fuare were drilled and cemented to 
lK)th ends of the tubing for mounting, 
I'he space between the two end pieces 
was covered with a single layer of No. 
4:1 enameled wire. A powdered-iron slug 
1 'a inches long and inch in diame¬ 
ter provided with wire hooks on both 
ends completed the unit. For good effici¬ 
ency the slug must fit snugly within the 
tubing. Start with an oversized slug 
and carefully turn it down until a snug 
lit is provided. Small grooves Vi« inch 
wide, % inch long, and l ;{2 inch deep 
are cut in the chassis, after which the 
ends of the tuning unit are placed and 
cemented to the chassis. 

The driving element of the tuner 
consists of standaT'd dial cord, tension 
spring, a small piece of black Plexiglas, 
and a drive pulley. Turret-type lugs are 
used to guide as well as to retain in 
place the dial cord. The pointer is made 
from black Plexiglas cut in a U shape. 
The upper side of the piece acts as the 
pointer, while the lower half connects 
to the dial cord. The drive pulley was 
turned down from a piece of h x V^- 
inch brass rod. It is V4 inch outside 
diameter and % inch wide, with a 
groove approximately inch wide and 
ittch deep. The balance of the rod is 
turned down to % inch and the tuning 
knob is mounted on it. In mounting the 
drive pulley, a */n;-inch piece of Plexi¬ 
glas was riveted to the chassis to pro¬ 
vide sufficient bearing surfaces. This 
can readily be seen in the lower photo¬ 
graph at right. 

The tuning knob was made by using 
the outer part of a standard IRC mini¬ 
ature volume control with a piece of 
phenolic plate cemented on the inside. 
A hole approximately % inch in dia¬ 
meter was then drilled through the cen¬ 
ter. A small drilled and tapped hole 
provided a way of securing the knob 
to the tuning shaft. 

The trimmer capacitor was made 
from a 'ii; x M x *yu;-inch phenolic 
plate, two pieces of .012 phosphor 
bronze, and a thin piece of mica taken 
from a small standard trimmer. After 
cutting and forming the various pieces, 
a hole w’as drilled and tapped in the 
chassis as well as in the additional 
piece of phenolic plate. The pieces were 
fastened to the chassis with small eye¬ 
lets, a small brass screw providing 
means for tuning. 

The photographs show the method of 
completing the various connections with 
the phosphor bronze strips. These con¬ 
nections are cut an<l drilled in accor¬ 
dance with the scaled drawing. They 
should then be tin-plated to prevent 
corrosion. 

Referring to the photos, you will note 
that the bottom portion of the case, a 
piece of '/6-inch black Plexiglas, is fas¬ 
tened to the chassis. A groove inch 
wide, Vi,; inch deep, and 2% inches long 
was cut in this piece. The chassis is 
made long enough so that its bottom 
end can be inserted in the groove and 
cemented in place. After the body of the 
case was formed and cemented together 
a section Vuj inch wide and '/jr, inch deep 
was cut off the inner edges of the bot¬ 




flat piece of phenol plate. Note metal Mrips for eoiineetion. 


tom piece to provide a satisfactory fit¬ 
ting between the case and the bottom 
piece. 

The upper portion of the case is also 
made from %-inch black Plexiglas. Af¬ 
ter cutting the necessary openings for 
the three knobs, an opening inch 
wide and 1% inches long was provided 
for the tuning dial. A piece of clear 
Plexiglas Vi« x 'A x 1inches was used 
for the face of the dial, with the num¬ 
bers 5, 7, 9. 13, and 15, properly spaced, 
engraved on it. This piece was cemented 
over the opening mentioned above. To 
provide sufficient space for the dial 
pointer, it was necessary to remove a 
small portion from the underside of the 
top piece adjacent to the opening pro¬ 
vided for the tuning dial. After this, 
the top piece was cemented to the main 
body of the case. 

The chassis slides into the case from 
the bottom and they are locked together 
with a small phosphor bronze spring 
attached to the chassis. This spring 
engages a slot cut on the inside of the 
case. A small hole, large enough to ac¬ 
commodate the point of a pencil, is 
drilled through the ca.se oppo.site the 
spring. To remove the chassis from the 
case it is necessary only to insert the 


point of a pencil in the hole, pushing 
the spring away from the chassis and 
releasing the lock. 

Pnr*^ I »st for Tkree-tub« Radio 
Resistors; 2—5.1, 1—2.2, 2—I megohm; 1 — 150 000 
1—68 000. 1—56 000 ohm, l/3-wott 1—500.000-ohm' 
conifot. IRC type H, 

Capacitors: 2—03. 2—01. I—OOl. I—.0005 uf. 100- 
volt. paper, heoring-oid type; 1—80 mif. 2—.001 uf. 
ceramic. 

Miscellaneous: I—IRC type SH fingertip switch. | — 
hearing-aid-tvpe crystal phone; I—Raytheon 2E3I. 
I—2E35. I—2E4I submlniature tubes, 1—Evereody tyoe 
412, 22.5*volt hearing-aid battery or equivolent. 2— 
type 915 or equivolent penlight cell, ossorted eyelets 
and turret*type lugs. 

SLUG-TUNED PUSH-BUTTONS 

A number of receivers use slug- 
tuned push-button tuning assemblies 
consisting of a number of coils, each 
tunable over a narrow sector of the 
broadcast band. Frequently it is desir¬ 
able to increase the resonant frequency 
of one or more of these coils. 

To do this, cut a small brass slug 
from a volume control shaft or other 
round stock and insert it into the coil 
form. Locate the best position for the 
slug, tape it for a snug fit, and cement 
it in place. Use the powdered-iron core 
for precise tuning. 

- B. F. LaDue 
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T he iruMt ui^?ent problem once you 
have decided to be an amateur is 
how to j>ei\suade the government 
to giv<* you station and operator 
licenses. The ac( ei)ted method is to po 
to the nearest Federal Communications 
Commission held ottice on a day when 
amateur examinations are scheduled, 
and prove ycmr titness to hold an ama¬ 
teur call by sendirifT and receiving code 
at V,\ words per minute and by taking 
a written examination. If you practice 
code long enough, remembering the 
hints given last month, you’ll have lit¬ 
tle trouble s-*nding and receiving at 
that speed. 

The written examination covers two 
main subjects, the first of w’hich is 
rules and regulations—when, how% and 
on what frequencies amateurs may 
transmit, t>echnical standards, traffic 
rules, and the many other restrictions 
and procedures which govern all sta¬ 
tions and bam stations in particular. 
Entirely aside from the immediate 
problem of passing the examination, a 
thorough knowledge of regulations wnll 
do as much for you as knowledge of 
traffic regulatiim.’* does for an automo¬ 
bile driver; it may prevent loss of your 
license. 

A ‘'pink ticket’' in a ham's mail any 
morning will probably spoil his whole 
day, for it tells him he has been dis¬ 
obeying the rules. Usually, if the of¬ 
fense is mit very serious, he is given 
several days to clear up the violation 
if it is a technical one. He must then 
reply to Mie FCC’s notice, detailing all 
the steps b€* has taken to prevent fur¬ 
ther violation. Serious or repeated of¬ 


fenses mean permanent loss of license 
and no more hamming! 

Amateur regulations may be found 
in vaiious amateur publications, but 
the safest procedure is to get the in¬ 
formation right from the horse's 
mouth. That means putting 15 cents 
(in coin) in an envelope addressed to 
the Superintendent of Documents, Gov¬ 
ernment Printing Office, Washington 
25, I>. C., and asking for FCC Regula¬ 
tions, Part XII: Rales Co rent tag the 
Amatear Radio Sendee, You will re¬ 
ceive a copy of the basic rules plus any 
recent amendments, which will bring 
you right up to date. 

Technical questions 

The second and major portion of the 
w’ritten examination will tell the Com¬ 
mission whether you know enough 
about the technical side of amateur ra¬ 
dio to operate a transmitter and re¬ 
ceiver without transgressing the regu¬ 
lations. To pass this section you must 
know basic electricity and electronics, 
and be familiar with antennas and 
common transmitting, receiving, and 
amplifying circuits, as well as being 
able to make simple calculations in¬ 
volving nothing more complex than 
basic algebra. You must, of course, 
know the important radio formulas on 
which the calculations are based. 

The FCC's use of multiple-choice 
questions (instead of writing down an 
answer, you indicate which of several 
printed answers is correct) simplifies 
the task to some extent. If you arrive 
at an answer that differs from all of 
those given, you know it is wrong and 
can try again. In many cases, you can 
make an “educated guess" if you are 
fairly familiar with the subject but 


don’t know the exact facts. The Radio 
Ana tear 8 License Manual (available 
from ARRL) contains many pages of 
typical questions and answers, and is 
the ideal text for this examination. 

Some people say you don't have to 
know’^ much about radio to be a success¬ 
ful amateur. These people (who usu¬ 
ally have lots of money) go to a store 
and buy all their equipment, and then 
persuade another amateur to set it up 
and show them how to turn it on and 
off. When they get on the air. they find 
that just about every other amateur 
wants to talk about equipment and 
technical matters. There is little room 
in hanidom for those who don't care to 
learn at least as much about technical 
matters as the average radio receiver 
technician. 

Where to find the onswers 

Learning radio is not hard. If it isn't 
a pleasure, you have no business trying 
to get an amateur license. You can get 
all needed knowledge at the experi¬ 
menter's workbench, and you can get 
most of it from reading. The best way 
is a combination of the two—read about 
it, then try it. 

One book every amateur and pros¬ 
pective ham should own is The Radio 
AmatenPs Handbook^ published yearly 
by the American Radio Relay League 
and available (like all League hooks) 
either directly from ARRL in West 
Hartford, Conn., or from your local or 
mail-order parts dealer. A basic text 
on amateur radio, it contains instruc¬ 
tions for building every item of ama¬ 
teur equipment. Another book, similar 
to it, but different enough to give addi¬ 
tional help, is the Radio Handbook, 
published by Editors & Engineers, Ltd., 
Santa Barbara, Calif. These two texts 
are most helpful if you already have 
some knowledge of radio in general. 
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For the real beginner, there are 
many elementary books as well as 
magazine articles, John T. Frye’s se¬ 
ries, “Funtlamentals of Radio Serv¬ 
icing,” currently running in Radio- 
Electronics, is excellent. The series 
started in the February, 1949, issue. 
Additional texts and references are 
given in the tal>le below. 

Whether or not you do much reading, 
you will he unable to get the ‘'feel” of 
radio without doing some practical 
work. Any issue of this magazine will 
give you material to work with. Try 
building a simple receiver or a photo¬ 
tube relay or any one- or two-tube 
gadget. When you have made it work, 
try something a little more compli¬ 
cated. Each time you build something, 
ti'y to find out why it works as it does. 
Use both your books and your brains. 
To illustrate how much experimenting 
is necessary for an understanding of 
ra<iio, notice typical magazine articles 
that direct the reader to use some 
component or other from the “junk 
box.” It’s a rare ladionian who doesn’t 
have a pile of parts left over fioni past 
experiments. Before you can consider 
yourself qualified, you’ll have one too! 

A very great part of ra<lio—the mo.st 
important part—is conceined with 
tubes. Every handbook covers tube op¬ 
eration, of course, but you will need a 
lube manual as well. A “best buy” is 
the 35-cent RCA Receiving Tube Man- 
naly which lists the characteristics of 
all receiving tubes an<l also contains 
many pages of general infoiniation 
about tubes and their use. This infor¬ 
mation should be read thoroughly—it 
is one of the best an{l simplest texts 
on the ail-important ra<lio tube. 

Radio mathematics 

Some experimenters have played with 
radio foi* many years without ever 
learning Ohm’s law—but no amateur 
ever went on the air so sadly ignorant, 
ii for no other reason than that he had 
to know it to pa.ss the examination. 

The necessary math is not hard. The 
basic formula that deals with current, 
resistance, and voltage, for example 
(these factors are dependent on each 
other) is E IR, which means that 
the voltage across a resistance (sym¬ 
bolized by the letter E) is the product of 
current (I) times resistance (R). Note 
that we could have written this E ^ I 
X R, but, as in any algebra, the “times” 
sign may be omitted between symbols. 

If we know the values of E and I 
and want to find R, rearrange the 

formula by dividing both sides by I: 

E IR E 

— --or R = - 

I I I 

Another rearrangement 
E 

I =- - 

R 

serves for finding current when you 

know the voltage and resistance in the 
circuit. 

If you don’t remember your high- 
school algebra—at least the simpler 


parts of it—or if you never took the 
subject, dig into u good elementary 
textbook. 

A more complex formula, the basic 
one for resonance in a tuned circuit, is 
1 

277 VLC 

The symbol f represents resonant fre¬ 
quency, L the inductance of the coil, C 
the capacitance of the tuning capacitor, 
and 77 3.14. By the same algebraic 

rearrangement process, we can find L 


or C if the other two factors are 
known. In this case, the stiuares and 
.square roots dealt with require a little 
more experience and knowledge than 
the simple Ohm’s law formulas. 

Believe it or not, the.se calculations 
are rcaliy necessary in ham work as 


S INCE the war, with information 
being released gradually by the 
authorities, large numbers of ra¬ 
dio men apparently have been 
catching up on their reading. Believe it 
or not, many who were not in the 
armed radio services or in .secret civil¬ 
ian war work are just hearing about 
cavity resonators and think these are 
swell gadgets. Highly technical radio 
treatises explained these devices (and 
waveguides too) several years ago, but 
in mathematical language that fright¬ 
ened away the practical boys. 

For some unexplained reason, the 
author’s mail lately has included a re¬ 
spectable number of requests for the 
dimensions of cavity resonators for use 
in transmitters and frequency-measur¬ 
ing gear in the amateur 1-, 2-, and 6- 
meter bands! We advised the inquirers 
that a cavity for even the 1-meter band 
is a cumbersome thing, that you just 
can’t do the job w'ith a beer can or 
lunch bucket, and that there are sim¬ 
pler ways to tune up in those bands. 
But the reply keeps coming back, “So 
it is as hig as an ash can. All right— 
tell me the exact size. I still want to 
know.” 


w'ell as in the license exam; it will 
pay you well to brush up on your fig- 
u ring. 

When you consider yourself fairly 
well along the road to the necessaiy 
knowledge, get really interested in the 
ARRL License Manual. You will find 
ii; it questions similar to those on the 
FCC examination. Each question is fol¬ 
lowed by the correct answer. Go 
through the book covering the answer 
to each question with a 3 x 5-inch in¬ 
dex card while you try to figure it out 


yourself. The ones you do well on, 
leave alone. The ones you miss, mark 
in the margin and use as a study guide. 
When you can answer every question 
in the License ManunU you can pass 
the examination. 

Good luck! 


Maybe somebody has an explanation 
for this sudden interest and this sur- 
pri.sing disregard of physical size. We 
haven’t. At any rate, in an effort to be 
of service, the accomj.anying table has 
been prepared to show the sizes cavi¬ 
ties would have to be for the 1-, 2-, and 
♦)-meter bands. The reader can see from 
that just how big the things must be 
and can draw his own conclusions. 

In each case, the center frequency of 


CAVITY-RESONATOR TABLE 


Frequency 

Cylmder 

Cube 

Sphere 

(me) 

(diameter— 

(boh with 

(diameter 


height 

equal sidet. 

Perfeet 


immaterial) 

each side 
in ' ehes) 

ball) 

220-225 

40 6" 

37.3" 

45.59" 

235-240 

38 2" 

35.2" 

43.7" 

144-148 

52" 

57 2" 

71" 

50-54 

I4r' 

13'5" 

157" 


the band has been selected for calcu¬ 
lating the cavity size. We do not be¬ 
lieve amateurs are interested in any 
but the simplest shapes—cylinder 
(can), cube (box), and sphere (ball). 
We also doubt that anyone will be hon¬ 
estly interested in a 6-ineter cavity, 
since it would have to be as big as a 
room. (But a few years ago, we did not 
think amateurs would be interested in 
ranch-sized rhombics!) — Rufns /^ 
Turner^ KO.41 


CAVITY RESONATORS 


USEFUL TEXTS AND REFERENCES 

Kadio Fliysies (loiirKe 

Allred A. Ghirardi 

E iiiidaiiieiilaU of Kadio 

Frederick E* Terinan 

Kadio FundaiiieiitalH 

W. L. Everitt 

How to Bec'oiiie a Kadio Amateur 

A, R. R. L. 

Kadio Amateur'^s l.ieeiise Manual 

A. R. R. L* 

Learning the Kadifitelc^grapli Code 

A. R. R, L. 

The Kadio llandhook 

Editors and Engineers 

The Kadio .AniateurV llandhook 

A. R. R. L. 

Mathriiiadrs lor Kadioiiien 

Nel§on M. Cooke 

The hadio Amateur iXeweonu'r 

Editors and Eiigiiieern 


DECEMBER, 1949 






42 


Serviciiifi 


Radio Set and 
Service Review 

HttUict*tifiers IfModel S-72 


4 



*1 hr S*72 is a porlablr blianil rrrrivrr. 


H ALLICRAFTERS model S-72 is 
an eipht-tube, four-hand, three- 
way portable receiver of AM 
and c.w. signals between 550 kc 
and 30 me. Housed in a brown leather¬ 
ette-covered case 12*4 inches high. 14 
inches wide, and 7 Vi inches deep, it 
can be operated from 117-volt a.e. or 
d.c. lines or from its pack-type battery. 
This set has such features as electrical 
bandspread, automatic noise limiter, 
b.f.o., and phone jack, but it is <lefinitely 
not a full-fledged communications re¬ 
ceiver as were the Sky Traveler and 
Sky Ranger. 

The tube line-up consists of a 1T4 
r.f, ampli(ier, 1U4 mixer. 1K5 oscil¬ 
lator, two IU4 i.f. amplifiers, IF.5 sec¬ 
ond detector, first a.f. amplifier, and 
a.v.c.. 3V4 power amplifier, and IU5 
b.f.o. The r.f. amplifier is wired to use 


a loop antenna for broadcast reception 
and standard antenna coils and a tele¬ 
scoping rod for shortwave. 

The oscillator is connected as a tri- 
ode with grids Nos. 2, 3, and 4 con¬ 
nected to the plate. A 7-puf capacitor 
and 47-ohm resistor connect the oscil¬ 
lator plate to the mixer grid to provide 
local oscillator injection voltage. Re¬ 
sistance coupling being used between 
the i.f. stages, there are only two i.f. 
tran.sformers in the set. The second de¬ 
tector and audio sections of the set are 
conventional. The phone jack discon¬ 
nects the speaker w‘hen the phones are 
plugged in. Phones of 500 ohms or 
higher impedance can be used. 

The b.f.o. is a triode-conneeted 1U5. 
Stray capacitance (and possibly feed¬ 
back through the power supi)ly) pro¬ 
vides coupling between the second de¬ 
tector and b.f.o. 

The automatic noise limiter is a 
shunt-diode type using the diode of the 
1U5 b.f.o. tube. 

The controls are ti:niNT., bandspread 
TONE, RAND SELECTOR, VOICE-CODE, ON- 
OFF-VOLUME, and A.N.I.. (automatic 
noise limiter). In the model examined. 


one of the fiist off the production line, 
the bandspread capacitor is a compres¬ 
sion-type mica trimmer (C37 in the 
diagram) shunting the oscillator sec¬ 
tion of the tuning capacitor. The shaft 
of this control has a metal projection 
which opens the tone switch S3 when 
the bandsprea<l control is set at zero 
for normal broadcast reception. Moving 
this control through six divisions on 
the dial closes S3 and connects a 470- 
puf capacitor between the plate of the 
first a.f. amplifier and ground. The 
manufacturer states that the tone 
switch has been eliminated and a three- 
section bandspread capacitor installed 
on models now in production. 

The voiTE-coDE control is a combina¬ 
tion r.f. gain control and a.v.c .-b.f.o. 
switch. When it is turned clockwise as 
far as it will go, the set operates at 
maximum sensitivity because the r.f. 
and fii'st i.f. screens are operated at 
the full voltage developed across R8, 
the r.f. gain control. Switches S2-h 
(a.v.c.) and S2-c (b.f.o.) are open. 
Turning the control counterclockwise 
applies B-voltage to the b.f.o. and 
grounds the a.v.c. line. 

Although the S-72 is primarily de¬ 
signed as a general-piu’pose portable, 
its electrical bandspread and b.f.o. put 
it several jumps ahead of others in the 
same class. It was compared with sev¬ 
eral a.c.-operated communications re¬ 
ceivers and was able to hold its own on 
almost any signal which did not require 
a Q-5Vr or crystal to pull it in. A good 
long-wire antenna increases the aver¬ 
age signal level about four S-points 
over the whip antenna and brings weak 
signals well above the noise. 

The model tested has a tendency to 
be microphonic when the speaker is 
used while receiving signals in the 11 
to .30 me range. This is caused by acous¬ 
tic feedback between the speaker, the 
oscillator tube, and its section of the 
tuning capacitor. 

This set could be adapted for ama¬ 
teur service by taking the b.f.o. and 
a.v.c. switches off the r.f. gain control 
and replacing them with a d.p.s.t. 
switch. The addition of a standby 
switch and provisions for a doublet- 
type antenna would make this receiver 
ideal for field-day operations. 
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AF-Ullrasonic Frequency Meter 


Turn dial acn>ss local stations. A dip 
in the total B-current imiicates normal 
a.v.c. action. (This is some helj) in 
alijrnment.) 

With class-B-outpiit sets, tune in a 
local station, and increase volume. One 
look at the heavy peaks of B-current 
will show your cust«»mer how to con¬ 
serve B-batterie.s by holding volume 
down when not required. 

To check for open filaments in indi¬ 
vidual tubes, turn A-voltage to about 1 
volt. Remove tubes t>ne at a time. A 



Figs. 1 (left) and 2 —A and B rirniit!* 
of the battery receiver testing panel. 


slight increase in A-voltage each time 
indicates a closed filament. 

Testing batteries 

One-and-one-half-volt cells of all 
kinds may be teste<l across the A-ter¬ 
minals (Fig. 1). The rheostat must be 
in the off po.sition. B-batteries may be 
tested by throwing the switch in Fig. 2 
to KXT and connecting the B-bat test 
terminals to the battery. One thousand 
ohms in series with any milliammeter 
converts the latter to a voltmeter of the 
same scale. Hence, a .50-ma meter, for 
instance, becomes a 50-volt meter, and 
draws sufficient current to throw a good 
test load on the suspected battery. A 
2.00()-ohm, 5-watt re.sistor may be used 
to measure to 100 volts. 

Two-volt sets 

If 2-voIt sets are commonly serviced, 
a 2-volt storage cell should be used for 
A-supply. This will also serve for IVa* 
Volt tubes. For really old models, an 
extra B-socket may be necessary (there 
is one on the panel in the photo), and 
voltage taps at 22*/^ and 67 volts. 

For car radios and 6-volt vibrator 
sets, a 6-volt supply may be connected 
to terminals on the panel, in series 
with an old-style automobile ammeter. 
Shorted or open A-connections, sticky 
vibrator points, and bad buffer or filter 
capacitors may be detected by observ¬ 
ing the current drain. 

Modifications or improvements of 
this arrangement will suggest them¬ 
selves to the individual technician. Cir¬ 
cuits could be installed for other types 
of sets using 4'4* or 9-volt A-batteries. 
An alternative is to install a switch to 
open the voltmeter circuit, or to put a 
multiplier resistor in series with it. 


D escribed in The Review of 

Scievfific I)fSfrnmenf8, this elec¬ 
tronic frequency meter measures 
frequencies between 20 cycles 
and 160 kc. independently of amplitude 
and waveform. 

The signal is applied to the input 
liMininals and amplified by two 6SJ7 
high-gain amplifiers. A 6V6 is driven 
beyond cutoff and to saturation so it 
clips the positive and negative halves of 
the signal and produces square waves 
of the same frequency as the input sig¬ 
nal. The square waves are differen¬ 
tiated and applied to a diode clipper VI 
which removes the positive pulse.s. The 
negative pulses are applied to the con¬ 
trol grids of a pair of 6SK7*s in a 
modified Eccles-Jordan multivibrator 
circuit. This circuit is so connected that 
one tube is cut off and the other con¬ 
ducting at all times. The multivibrator 
“flips’’ when a negative pulse is applied 
to the grid of the nonconducting tube. 
A positive pulse has no effect on the 
circuit. The first negative pulse “flips^^ 
the multivibrator and the next makes it 
“flop;” thus, two negative triggers are 
required to make the multivibrator go 
through one complete cycle. 

The output of the multivibrator is a 
square wave one-half the frequency of 
the input signal, thus simplifying high- 
frequency compensation and increasing 
the useful range of the meter. Because 
the multivibrator output is distorted at 
high frequencies, it is fed to cascade- 
connected ()S.J7’s working as clippers. 
These produce square waves whose am¬ 
plitude is constant, regardless of the 
input frequency and amplitude. 


The square waves are applied to a 
6H6 discriminator through capacitor C, 
which is charged through diode V2-a, 
resistors K.‘b R4, and the output im¬ 
pedance of the second 6SJ7 clipper dur¬ 
ing the positive half of the square 
wave. During the negative half of the 
cycle, C discharges through \'2-b, the 
meter, and the clipper impedance. If 
the time constants of the charge and 
discharge circuits are equal, the meter 
current is determined by the size of C 
and the frequency of the square wave. 
Therefore, the meter can he calibrated 
to read directly in cycles per second. 

Ranges are switched with a 2-cir¬ 
cuit, eight-position rotary switch that 
changes the value of the charging ca- 
I)acitor C and the meter shunts. The 
high-frequency ends of the ranges are 
160, 800, 1,600 cycles and 8, 16, 40, 
80, and 160 kc when C equals .05, .01, 
.005, .0019, .0005, .00025, .00018, and 
.00009 pf. All meter shunts are 500-ohm 
potentiometers. 

To adjust the instrument, apply an 
audio signal to the input terminals. 
Use a scope to check the triggering 
pulses at the grids of the 6SK7 multi¬ 
vibrators. A sharp negative pulse 
should be observed. Adjust R2 for a 
square wave when the scope is con¬ 
nected between ground and either plate 
of the multivibrator. Adjust R1 for re¬ 
liable triggering action. Adjust R4 until 
the meter reads off scale (about 100 pa) 
at the full-scale frequency of one of 
the ranges. Bring the meter back to full 
scale with the appropriate shunt. Cali¬ 
brate the scales with a wide-range a.f. 
signal generator. 
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Eight AM Detector Systems 

These detectors have stood the test of time 


Detector stages have been various 
and numerous, and we print here dia¬ 
grams of those which have continued 
in use. Diode detection is almost uni¬ 
versally used today; nevertheless, pen¬ 
tode and triode detectors are occasion¬ 
ally employed and have advantages un¬ 
der certain conditions. In all the dia¬ 
grams the tubes are: diodes, 6H6; 
diode-triodes, dQ7 or 6SQ7; diode- pen¬ 
todes, 6H8; triodes, hC5 or GJ5; pen¬ 
todes, 6J7 or ()SJ7, 

No. 1—(iriil deleelion 

A GJ7 or equivalent tube is used. At 
the input end is the primary of the 
last j.f, or r,f, transformer; at the out¬ 
put, the resistance-capacitance coupling 
elements to the first audio stage. If the 
following tube is a 0V6, the capacitance 
may be .Od instead of .01, and the grid 


resistor 220,000 instead of the 750,000 
ohms indicated in the diagram. This 
modification for the 6VG is equally use¬ 
ful in the diagrams to follow, 

.No. 2—IVnIoile piale detOrtor 

The same tube is used. Since the 
plate resistor is only 100,000 ohms, re¬ 
production of high frequencies is better 
than in diagram 1, 

If the pentode is replaced by a triode, 
the cathode resistor should be between 
15,000 and 30,000 ohms. In diagram 1, 
however, no modification (other than 
omitting the screen resistor and capaci¬ 
tor, of course! is required if the pen¬ 
tode is replaced with a triode. 

No. 3—Triode nilh transformer 

This type of plate detection gives 
good results if the transformer is of 


high quality. The following tube may 
be a GVG or 6FG, with point G connecte<i 
to its grid. Transformer coupling may 
be used with the grid detector of dia¬ 
gram i, but not with pentodes, unless 
they are used as triodes. In that ca.se, 
a GJ7 may be used by connecting the 
suppressor to the cathode and the 
screen to the plate. 

No. I-Stan<lard <liodo ileteetur 

Either a single element of the 6HG 
or its equivalent, or the two elements 
in parallel, may be used. The point K 
may be grounded or—if the other diode 
is to serve for delaye«i a.v.c.—it may be 
attached to the cathode of the preced¬ 
ing i.f. or following a.f. tube. 

Point G is, of course, the output to 
the a.f, grid. If there are two following 
stages of audio, the 510,000-ohm re¬ 
sistor may be replaced with one of only 
220,000 ohms. (This rule can be fol¬ 
lowed in all the diagrams.) 

No. 5—Diode pii^h-piill deteetor 

This circuit makes it possible to re¬ 
duce the values of Cl and C2—or even 
to eliminate these capacitors altogether, 
as well as R. Thus reception of high 
frequencies may be improved. This ad¬ 
vantage is not obtaine<I free, for the 
audio output voltage is only half as 
great as that obtainable from the stand¬ 
ard diode deteetor. 

No. 6—The diode-triofle 

If the tube is a GQ7 (or GSQ7). R1 
may be 3,000 ohms and R2 100,000 
ohms. The values of C and R are the 
same as in diagrams 1 and 2. 

No. 7— Doulde diode-penlode 

The tube is a GH8 oi similar type. 

The low-value plate resistor assures 
uniform amplification up to approx¬ 
imately 10,000 cycles. The 500-ppf ca¬ 
pacitor which shunts the plate resistor 
may be reduced to a size just large 
enough to prevent distortion. 

No. 8—l.f.-4lrleelor ^lage 

In this circuit, the pentode portion 
of the tube is used as an i.f. amplifier. 
Point (J is connected to the grid of the 
first a.f. stage, which may be a 6J7 or 
equivalent. The potentiometer may be 
1 megohm instead of the 500,000 ohms 
indicated. The cathode resistor may be 
increased or decrease<l from the 300- 
ohm value given, depending on tenden¬ 
cies toward oscillation in the i.f, sec¬ 
tion .—Toute Ln Rmlio (France) 
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Several New Tubes 


T UHK tnanufacturMS have been 
particularly busy with new types 
(lurinjf the last few montlis, and 
have issued a number ran^jin^ 
from a 10-stage multiplier phototube 
to a subminiature ballast. 

Ati array of new Sylvania miniatures 
appears in Photo K They include types 
6BTG and 12BTG, identical with GATG 
and 12AT6 except for better rectitica- 
tion elhciency of the diodes and lower 
internal capacitances; (iBUG and 
12BPG, miniature duo-diode trlodes like 
the tiBFG except for improved diode 
characteiistics; an;l the GBKG. 12HKG 
and 2GBKG, miniature duo-diode high- 
nui triodes like the GAV(i but with im¬ 
proved diodes. The 2GBKG has a 2G,5- 
volt. 70-ma filament. 

Photo 2 shows two cathode-ray tubes 
for oscilloscope use. The l>u Rlorit 5XP 
series has a high-sensitivity deflection 
system permitting defiection of 1 inch 
for 21 to 2G volts. The RCA 2KP11 is 
electrically equivalent to the oKPl, with 
a high-intensity bluish glow especially 
intended for photographing. 

The Sylvania 1W4 (at left in Photo 
is a pentode power amplifier with 
an output of .‘15 mw at 45 volts and 


200 niw at 90 plate volts. The lC2 
(same photo) is an amplifier or oscil¬ 
lator triode with a u of 14.5. The cen¬ 
ter tulie is the 5722, a noise-generating 
diode suitable for measurements at 
freipiencies up to 500 nic. 

The RCA 5819 (Photo 4) is a 10- 
stage multiplier designed especially for 
use in scintillation counters and other 
applications involving low-level, large- 
area light sources. At 90 volts per stage, 
multiplication of feeble currents pro¬ 
duced by weak illumination is about 
400,000. The 5828 in the same photo is 
a miniature glow-discharge, cold-cath¬ 
ode triode designed as a relay tube for 
on-otr control. 

The (leneral Electric GL-,5824 (Photo 
5) is electrically ami physically inter- 
changeahle with the 25BGG, hut is con¬ 
structed to give inoie dependable serv¬ 
ice. 

Raytheon’s new 8BP4 (Photo G, 
right) is an 8M*-inch tube which elec¬ 
trically is a direct replacement for the 
7JP4 (left in same photo) hut has a 
considerably larger screen area. 

The .Amperite siibininiature ballast 
(Photo 7) can be supplied to dissipate 
power up to 3 watts. Maxi muni current 
is 0.9 ampere. 

Other new tubes are the Raytheon 
1X2, a high-voltage television rectifier, 
the Sylvania ILG, a pentagrid converter 
for portables, the RCA GAB4, a high- 
mu triode for grounded-grid service in 
FM and TV sets, RCA GAH6, a sharp- 
cutoff pentode for use in video i.f, and 
video amplifiers, and the 7X6, a Syl¬ 
vania rectifier with 150-nia output and 
sepaiate cathode leads. 
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Advertising 
and Selling 


A distinctive advertisement 
that tells a definite story 
increases sales and profits 

By T. W. DRESSER 



IVon t it 

Pla^??? 





daportmanf for ocluol on>tho-air tost. 


with iho lolotf intirumontft. 


Bofforo tot it rotwrnad to you, Fronch- 
polith ORportt moko it thin* liko now I 



Thot't tho ttory —tho woy your rodio 
gotf tho A*to*Z trootmont by oiiporto. 
Wo toko prido in owr work; you'll bo 
proud of your rodio. You'll toy... 
"GO TO DIXON'S. I'M GLAD I DlDI" 


Dixon^s Radio 

Whichburg 
Phone 72272 


AGENTS FOR 
EMERSON R.C.A. PILOT 
PHILCO ADMIRAL 

ROGERS-MAJESTIC 


This adverliscment fell* a story with pictures* Readers will see and scan it* 


W ITH few exceptions radio 
technicians look on advertis¬ 
ing as sheer waste of money. 
They reason that the return 
i."^ not worth the expenditure, and con¬ 
sider that their reputation for good 
honest work at a reasonable figure 
should ensure them their fair share of 
the neighborhood's radio business. Of 
course, a sound reputation built up 
over a period of years will ensure a 
steadily increasing trade. But it is a 
slow process and uphill work; and one 
dissatisfied customer—whether his com¬ 
plaint is justified or not—can do more 
harm to such a business than the good 
done by two completely satisfied ones. 

The reason advertising is looked at 
askance by most radio technicians is 
simple. Their ad\crli!*ing, il stland;*, 
dtM»s not pay. I have studied thousands, 
probably tens of thousands, of service- 
dealers* advertisements. INoi one in a 
tli«»iisaii<l was worth the inonc'v spent 
t»n it. 

They are stereotyped in their layout 
and in the style of type used. Interest¬ 
ing facts that could have been brought 
out are submerged in an unattractive 
assembly of garden-variety illustrations 
and wording. That is not advertising; 
it is philanthiopy—giving money away! 

Publicity, like anything else worth 
doing, must be planneiL Its only par- 
}H}HV is to bring together in favorable 
circumstances the prospective customer 
and the salesman; that is the sole aim 
of advertising, and it is worth remem¬ 
bering. It is worth remembering be¬ 
cause today publicity is high pressure. 
Hundreds of thousands of firms and 
people are aware of its value, and your 
advertisement will be submerged in the 
Hood of mediocre publicity—unless you 
make it outstanding! Generally, radio 
technicians* adverti.sements fall down 
because they are not attractive enough 
to warrant reading thiough. or because 
they attempt too much in a small space. 
The inevitable result is that the adver- 
ti.ser gives it up after a period of poor 
results and thinks that advertising is a 
much overrated business. 

The aim of any well-organized dealer 
is to “feed** his staff—or himself in the 
case of a one-man business—with a 
steady succession of new prospects 
whose interest has already been 
aroused. It is the only possible way to 
run a successful business, and it can¬ 
not be done by good will alone. Only 
good publicity can supply such a flow of 
new prospects. Figure one is an example 
of good advertising by a service tech¬ 
nician, which stands out by virtue of 
its distinctiveness; it looks interesting 
and invites the reader to scan it again. 
In fact, its attention-compelling angle 
IS comparable with that of the daily 
comic strips. 

Having drawn the reader*s attention, 
this advertisement then forces its point 
home. The gist of its story is that, if 
the reader’s radio is defective, he 
should take it for servicing to the 
dealer whose name appears at the foot 
of the ad. The other illustrations show 

RADIO-ELECTRONICS for 







































































what will happen to the radio while in 
the dealer’s hands, and are calculated 
to inspire confidence in the work done. 
T7ie appeal is then extended to cover 
new sales by explaining in the final 
paragraph that “We take pride in our 
work; you’ll be proud of your radio. 
You*!! say . . . ‘Go to Dixon's. Tm glad 
I did.’ ” 

Another form of publicity with a de¬ 
cided pull is that in Fig. 2. The appeal 
of this advertisement lies principally in 
the fact that—superficially at least—it 
offers “something for nothing.’’ It in¬ 
vites readers to phone and stresses in 
the most effective manner possible that 
there is no obligation. In consequence 
the reader feels that, if he does phone 
or write, he can ignore, without em¬ 
barrassment or cost, whatever advice is 
tendered. In other words, he feels he is 
under no obligation. 

Service-dealers’ advertisements may 
be based on this model, although they 
should not copy its (or anyone else’s) 
format slavishly. Designed to bring in¬ 
quiries, it ultimately ensures a regular 
flow of both service and new sales. Once 
the contact has been made between the 
“prospect” and the dealer, personal 
salesmanship and demonstrations should 
produce that flow of sales and serv¬ 
icing. 

Showcards, letterheads, and window 
lettering can all contribute at a small 
outlay a substantial quota to the appeal 
to the prospretive customer. Fig. 3 
shows the slogan used by a highly suc¬ 
cessful service-technician-dealer in this 
city [Bradford, England]. His letter¬ 
head and business card carry the same 
wording and on each repaired radio 
in his shop stand small cards printed 


IS YOUR RADIO IN 
TROUBLE ? ? ? 

I con t qet WBZ 
Interference spoils progrom. 

Do I need on antenna? 

Why can't I get FM? 

We are asked similar questions sev¬ 
eral times each day. Our advice is 
given free and without obligation. 
If you have radio trouble osk our 
help. It doesn't motter what moke 
or type or where you bought it. Our 
technical dept, is ot the service of 
all listeners. 

TECHNICAL DEPT., 
DIXON'S RADIO 

Whiekbarq 

Call, vvrite or phono 72272 


Fig. 2—Thin ad invites free inquiries. 

as in the figure. This reiteration of a 
theme subconsciously impresses itself 
on the mind of all who encounter it, 
and in time they associate automatically 
any mention of radio with the name 
of the dealer in question. 

The same theme is carried into the 
window lettering and—in conjunction 
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with a well-arranged window and an 
attractive colored fluorescent lighting 
scheme—has brought this technician- 
dealer the major share of the radio 
business of a town of 300,000 inhabi¬ 
tants. Yet four years ago he was al¬ 
most unknown in this city! Such suc¬ 
cess is an outstanding example of the 
value of rightly handled publicity. 

In advertising new radios far more 
emphasis should be placed upon the 
value of demonstrations at the dealer’s 
premises or in the customer’s home. 
Many dealers’ advertisements fail to 
stress how much such demonstrations 
can help the customer make a wise 
choice. Others fall down in their appeal 


Repaired 

by 

SHAW 

"The Radio Doctor " 


Fig, 3—People remember shop's slogan. 

to the reader to take some definite ac¬ 
tion. Most people already know that 
any modern radio showroom will gladly 
demonstrate receivers in stock, but 
there is a vast difference between sub¬ 
conscious awareness and active interest. 
Good advertising will burgeon this in¬ 
active knowledge into real interest. To 
this end the dealer’s publicity should 
stress the advantages to be derived 
from demonstrations, while indicating 
that they imply no obligation what¬ 
ever on the prospective customer’s part. 

Whenever and wherever possible 
manufacturer-dealer campaigns should 
be used to their fullest. Such publicity 
—while essentially concerned with the 
products of one particular manufac¬ 
turer—does succeed in bringing in po¬ 
tential customers, and the dealer need 
not refuse a sale if the customer re¬ 
jects the advertised brand. Sales aids 
supplied by manufacturers also help 
greatly in making an attractive win¬ 
dow display, an essential in pulling in 
the casual passerby. 

There is no doubt that intelligent, 
well handled publicity pays handsomely 
in the radio trade, more so perhaps 
than in many other industries. The 
dealer with initiative will use it to the 
limit to boost his steady trade in sales 
and servicing, to take advantage of 
periodic booms such as television is ex¬ 
periencing at the moment, and to buffer 
the slack periods. 

His reward will be an increasingly 
steady trade, constantly building up, 
for advertising does not stop when the 
campaign is over. Satisfied customers— 
brought in by his publicity—tell others; 
thus advertising is the most satisfac¬ 
tory “snowball” in the world. 
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INEXPENSIVE FREQUENCY 
STANDARD 

An economical little frequency stand¬ 
ard for the experimenter’s work-bench, 
this unit can be used with any crystal 
whose fundamental frequency is suita¬ 
ble for the purpose. A number of stand¬ 
ard-frequency crystals have been avail¬ 
able at very low prices on the surplus 
market. 

The parts values are not critical; 
they can vary approximately 207o from 
the values shown on the diagram. The 
tuned circuit is not absolutely necessary 
and can be omitted if the points X-X 
are connected together. However, the 
resonant circuit gives more “kick” to 
the output, enabling the operator to 
secure usable harmonics up to 30 me 
with a 100-kc crystal and much higher, 
of course if higher-frequency crystals 
are used. 

Suggested values for L and C for 
different crystal frequencies are: 



Crystal 

L (mh) 

C (mif) 

100 kc 

20 

120 

200 kc 

5 

120 

500 kc 

2.5 

40 

1 me 

2.5 

10 

2 me 

1.25 

5 

5 me 

Omit L and C 

and short X-X 


Standard r.f. chokes and small vari¬ 
able capacitors are built into plug-in 
forms. Other combinations of induc¬ 
tance and capacitance can be used if 
they tune to the frequency of the crys¬ 



tal they are designed to work with. Th<' 
1.25-mh inductor may be half of a 2.5- 
mh r.f. choke .—Harry C. Aichner^ Jr, 

LRTA INDUCTS OFFICERS 

Michael Csigi was installed last 
month as president of the Lackawanna 
Radio Technicians Association in Scran¬ 
ton, Pa. Other officers of the Associa¬ 
tion inducted at the ceremonies were: 
August Cianchetti, first vice-president; 
Merrill Greene, second vice-president; 
James Jerome, treasurer; Howard E. 
Greene, secretary; Homer Kinback, as¬ 
sisting secretary; and Louis Perna, Ste¬ 
phen Csigi, and John Riegel, trustees 
of the Association. 

The second semester of LRTA’s tele¬ 
vision school started on October 10. Ses¬ 
sions are held in Scranton Technical 
High School on Monday and Friday 
nights under Kenneth Cooke, the in¬ 
structor in charge. Expenses (includ¬ 
ing instructor’s salary) are paid by the 
State Board of Public Instruction and 
the Scranton School District. 
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^ Part X—Triode and tetrode tubes ^ 

By JOHN T. FRYE 



A s POINTED out in a previous 
chapter of this series, the 
L Father Adam of all electronic 
' tubes is the two-elenient diode. 
One of the elements, the plate or anode, 
is simply a piece of metal without any 
special fussiness in its makeup. But 
the other, the cathode (or filament), is 
the key element in almost every elec¬ 
tron tube—no matter how complicated 
it may be—because the electrons boiled 
out of it make up the emitted current 
that goes through the tube. In tube de¬ 
sign the cathode material is extremely 
important, so let us dig a little deeper 
into the subject of cathodes. 





The trioile tube ham only a mingle grid. 



Note mereen grid in this tetrode photo. 

In most tubes, the only way to make 
a cathode emit is to heat it. As with 
incandescent lamps, tungsten is the 
only wire that can stay hot enough to 
emit any practical quantities of elec¬ 
trons without melting. Pure tungsten 
filaments are used in many large trans¬ 
mitting tubes; they are heated to a 
dazzling white—to over 2,000 degress C. 

Tungsten, while it stands up under 
heat, i.s not the best emitting material, 
and therefore many medium-sized 
transmitting tubes have tungsten fila¬ 
ments coated with thorium. These 
thoyiated filaments liberate plenty of 
electrons when they are heated to a 
bright yellow—about 1,700 degrees C. 


But the filaments or cathodes of most 
radio and TV receiving tubes are coated 
with a mixture of harium and strontium 
oxides on a nickel-alloy base. They 
need be heated to only approximately 
700 to 750 degrees C to make enough 
electrons boil out. 

There always has to be a villain in 
the piece though, and the mustache- 
twirler of electron-tube current flow is 
the spner cha rye. Picture the stage set 
for plate-current flow: the filament is 
heated and a positive charge from the 
B-battery or power supply is connected 
to the plate. Some of the electrons 
emitted from the cathode are pulled 
across to the plate by its positive 
charge. But other emitted electrons are 
not reaching the plate because the B- 
voltage simply isn’t high enough; and 
they are just standing around between 
the filament (or cathode) and the plate 
doing nothing. This little cloud of not- 
so-innocent bystanders is called the 
space charge; being composed of elec¬ 
trons, it is charged negatively. 

Now, as the heat of the cathode boils 
out more electrons from its surface, 
the space charge tries to push these 
electrons back onto the cathode—the 
negative space charge repels the nega¬ 
tive emitted electrons. The positive 
plate is shouting, “Come on over!” to 
the electrons, but the space charge is 
commanding, “Get back on that cath¬ 
ode!” The space charge is nearer the 
cathode than is the plate, so the newly 
emitted electrons feel the effects of the 
space charge much more than those of 
the plate. Result: fewer electrons get 
to the plate and plate current is low. 

One way to cut down the bad effect 
of the space charge is simply to cut 
down the space. In the 25Zfi, for in¬ 
stance, the cathode and plate are only 
.02 inch apart. Another way is to put 
a little mercury in the tube. When the 
filament heats, the mercury vaporizes 
and becomes a gas. When an electron on 
its way to the plate hits a mercury- 
vapor atom, it knocks loose one of 
the mercury atom’s electrons, which 
promptly beats it over to the plate like 
a little boy at the end of a school day. 
The mercury atom now is missing one 
electron. Looking around, it discovers 
the space charge and snatches an elec¬ 
tron from it. The mercury atom is 
whole again—and electrically neutral 
—but by gobbling up that electron from 
the space charge, it has reduced the 
space charge and aided the hard-work¬ 


ing plate to attract a larger current. 

Enter the triode 

The early radio engineers, viewing 
this steady flow of electrons from cath¬ 
ode to plate, began to feel like small 
boys watching the stream coming out 
of a garden hose: they wanted to stick 
something into the current and see 
what would happen. The something 
they inserted was a grid, and that is 
how the triode tube was born. 

The grid is a mesh of fine wire wound 
around supports so that it surrounds 
the cathode. The photo of a broken- 
open triode shows the grid wires plain¬ 
ly. The drawing of Fig. 1 shows the ele¬ 
ment structure of a typical triode vac¬ 
uum tube. 

The control yridf us its full name 
goes, is usually biased negative with 
respect to the cathode; that is, a nega¬ 
tive d.c. charge is permanently placed 
on it. Sometimes a small battery is 
used, at other times the negative ter¬ 
minal of an a.c.-operated power supply, 
and in still other cases other methods 
are brought into play. But the net re¬ 
sult is that the grid is more negative 
than the cathode. 

If the grid were positive, it would 
act somewhat like another plate—it 
would attract electrons, and there 


PLATt 



Fig. I—Arrangements of cathode and 
filament, grid, and plate in triode tubes. 

would be a grid current just as there 
is a plate current. Although the grid 
is positive in a few rare circuits, it is 
negative in most applications and does 
not attract any of the emitted electrons 
to itself. 

Like a water-logged life preserver, 
a negative grid not only is no help, it is 
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There’s Only ONE COMPLETE CATALOG that Brings You 
EVERYTHING IN RADIO, TELEVISION i ELECTRONICS 


ITS rom 
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VALUE-PACKED CATALOG! 

SEND FOR IT TODAY 

Get Radio’s Leading Buying Guide 

Here’s the Buying Guide to everything in radio for 
everyone in radio! It’s the one complete catalog, pre¬ 
ferred in the field because it fills every TV, Radio, and 
Electronic supply need. It’s packed with the world’s 
largest selections of quality equipment at lowest money¬ 
saving prices. See the latest in TV, AM and FM receiv¬ 
ers; radio-phonos; new Sound Systems, P.A, equipment 
and high-fidelity sound components; recorders and 
accessories; full selections of newest Amateur receivers 
and station gear; test instruments; builders’ kits; huge 
listings of parts, tubes, tools, books, diagrams. 

ALLIED gives you every buying advantage: speedy 
delivery, expert personal help, lowest prices, assured 
satisfaction—plus the most liberal Time Payment plan 
in radio. Get the 1950 allied Catalog -it will save you 
time and money. Send today for your free copy! 
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How to build this modern servlet bench 
for your shop! 



Colliplrte plans and illiutralrd iii«triirtioiM in the Janii* 
■ry of nADiO DISTKIBITION AM) MAINTf:* 
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a hindrance—it not only does not pull 
electrons away from the cathode but 
pushes them back! 

So here we have the plate pulling 
elections from the cathode and the prriil 
pushinjr them back on. The question is: 
who has the most to say in this war of 
purposes? Answer: the grid. Reason: 
becau.<e it is so much closer to the 
cathode than is the plate. 

When the grid goes negative, it is like 
a traffic policeman putting up his hand 
—traffic slows down or stops, as de¬ 
sired. When it goes more positive (or 
less negative), you can imagine the 
policeman vigorously motioning all the 
cars to move on. When the !)late volt¬ 
age changes, however, it’s as though a 
policeman 10 blocks away were direct¬ 
ing the traffic. There is some effect on 
the electron traffic around the cathode 
but not much. 

When the grid does become less nega¬ 
tive and lets the plate pull electrons 
away from the cathode, the electrons 
pass right through the spaces in the 



Fig. 2—TesI setup shows iiiii of a Irioihs 
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grid mesh, just as the cars in traffic 
go by the policeman. 

With all this in mind it is easy to 
see why the grid voltage has much more 
effect on the plate current than the 
plate voltage has. To state it another 
way, a small change in grid voltage 
produces a change in plate current 
which could only be duplicated by a 
much larger change in plate voltage. 

Y’ou can prove this yourself with 
equipment no more complicated than 
that shown in Fig. 2. The 6J5 is ar¬ 
ranged so that both grid and plate 
voltages can he varied and plate cur¬ 
rent read on the niilliammeter. 

Suppose we start with —8 volts on 
the grid and 4-250 volts on the plate. 
Because of the construction of the tube, 
the plate current is 9 ma. 



AC INPUT 


GAIO BIAS 
BATTERY 




PtATE , 
LOAD 
RESISTOR 




-SR BLOCKING OR 
COUPLING 
CARkOTOR 


Fig. 3—A plale loud r€‘siwlor Ufldi^l. 


Now we change the grid voltage to 
—10. The milliammeter reads 5 ma, 
which agrees with the idea that making 
the grid more negative pushes moi’e 
electrons back on the cathode so they 
can’t reach the plate. Remember, then, 
that to decrease the plate current by 4 
ma, we had to make a 2-volt change in 
grid potential. 

Now reset the grid voltage to —8 
(so that 9 ma is flowing again). This 
time the object is to sec how much tlie 
l)htte voltage must be changed to get 
plate current down to 5 ma. So we 


vary the plate-voltage control until the 
current is 5 ma. A look at the plate 
voltmeter shows 210 volts. Note that 
a J^o-volt i)late-i)otenti((l change teas 
necesHarg to get the same effect on the 
plate current as iras obtained with 
ttniy a J-vult grid change! The ratio of 
the two, 40/2 or 20, is the amplification 
factor (mu or u) of the tube. 

To make practical use of the tube as 
an amplifier, however, we must have 
some way of taking the amplified volt¬ 
age changes and feeding them to other 
points in the equipment. The plate load 
i‘esistor in Fig. 3 is the gimmick that 
solves the problem. As the plate cur¬ 
rent changes because of grid-voltage 
changes, the current rising and falling 
through the resistor creates a changing 
voltage drop across it. If the tube is 
operated correctly, the voltage changes 
across the load duplicate e.xactly the 
voltage changes at the grid, except that 
they are much larger. 

They are not 40 times as large, 
though—there’s a fly in the ointment. 
Every time the plate current rises, the 
drop across the resistor rises too . . . 
it must to furnish output. But the volt¬ 
age on the plate is now less because 
much less than the full battery voltage 
reaches the plate. Of course, the less¬ 
ened plate voltage does not entirely 
nullify the effect of the more positive 
grid voltage, because, as you remem¬ 
ber, plate voltage is not anywhere near 
as effective in controlling the tube as 
is grid voltage. It does cut down the 
amplification somewhat, however, and, 
depending on the values of resistance 
and voltage used, the output voltage is 
only about 14 times the input. 



Fig. 4—Srrft'n lielHefti grid and pluU*. 

There is one point to get straight; 
the tube does not take the input volt¬ 
age and stretch it in some mysterious 
way to get a bigger output. The tube 
really does not amplify at all! It is a 
control device. It works similarly to 
the filling station hoist that sends your 
ear up in the air so the garage man can 
work underneath it. The attendant 
works a little valve—and pre-^^to! your 
3,000-pound automobile rises before 
your eyes. It isn’t the attendant’s hand 
that does the work, of course. It’s the 
compressed air stored in a tank, re¬ 
leased in the desired quantity by the 
little hand valve. 

A vacuum tube is just like the little 
valve and the plate or B-battery like 
the stored compressed air. The incom¬ 
ing signal on the grid simply releases 
and dams up the stored electrical en¬ 
ergy in accordance with its desires. 
There is no grid current, so no power 
is taken by the grid either from the 
batteries or from the controlling input 
signal. The output voltage—every bit 
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A COMBINATION 

20,000 OHMS PER VOLT MULTI-METER 
and TELEVISION KILOVOLTMETER 


The New Modef 
TV-20 


Adileil f-eature: In- 
cluacs an Ultra Hign 
l^reqiiency Voltmeter 
Probe Y«ith a trcquen 
cy range up to I.UGO 
MfcUACYCLfcS.when 
plugged into the Mod¬ 
el TV-20, the V. H. 
Probe converts the unit 
inlo a Negative Peak- 
Keading H. F. Volt¬ 
meter. 


The Model TV-20 operates on self-con¬ 
tained batteries. Comes housed m beau¬ 
tiful hand-rubbed oak cabinet com¬ 
plete with portable cover. Built-In High 
Voltage probe. H. F Prnbe. Test Leads 
and all operating instructions 


>39 


.95 


Specifications; 

0 D.C. Voltage 
Ranges: (At 
20.000 ohms per 
Volt) 

0-2.5, 10 50/100/ 
250/500/1,000/ 
5.000 / 50,000 
Volts) 

8 A. C. Voltage 
Ranges: (At I. 
UUU ohms per 
Volt) 

0-2.5 #0/50/100' 
250 5UU 1.000/ 
5.000 Volts 

5 D. C. Current 
Ranges 

0-50 Microamperes 

0-5/50 500 Mini- 
amperes 

0-5 Amperes 

4 Resistance 
Ranges: 

U - 2.000 / 20.000 
Ohms. 0 - 2 20 
Megohms 

7 D. B. Ranges; 
(All D. B. 
ranges based on 
OUb = l Mv. in¬ 
to a 000 ohm 
line) 

- 4 to 10 db 
0 to -I- 22 db 
-r 22 to 36 lib 
-r 28 to 42 db 
-f 36 to + 50 db 
-F 42 to + 56 db 
-F 46 to f 62 db 

7 Output Voltage 
ranges: 

0 to 2.5 10 50 
100 250 500 • 
1.000 Volts 


The New Modef 
TV-IO 


TUBE TESTER 


The Model TV-lO oderates on 105.130 


.50 

NET 


Specifications: 

if Tests all tubes including 
4, 5, 6, 7, Octal, Lock-in, 
Peanut, Bantam, Hear¬ 
ing-aid, Thyratron. 
Miniatures, Sub-Minia¬ 
tures, Novals, etc. Will 
also test Pilot Lights. 

if Tests by the well-estab* 
lishtni emission method 
for tube <iuality. directly 
read on the scale of the 
meter, 

if Tests for “shorts” and 
“leakages” up to 3 Meg¬ 
ohms. 

if Uses the new self-clean- 
ing Lever Action 
Switches for individual 
element testing. lUvause 
all elements are num¬ 
bered according to pin- 
number in the KMA basi' 
numbering system, the 
user can instantly iden¬ 
tify which element i» 
under test. Tube.-; having 
tapped filaments and 
tubes with filaments ter¬ 
minating in more than 
one pin are truly tested 
with the Model TV-lO as 


10 » 

Vcit 60 Cycles A.C. Comes housed in a ^ 
beautiful hand-rnbbed oak cabinet com¬ 
plete with portable cover, 
any of the i»ins may be iiiaccn) in the neutral position when necessary. 

★ The Model TV-10 does not use any combination type sockets. Instead 
individual sockets ace luiil for each type of tube. Thus it is impossible 
to damage a tube by inserting it in the wrong socket. 

★ F'ree-muving huilt-in roll chart provides complete ilata for all tubes. 

★ Newly designeil I.tne Voltage Control compensates for variation of any 
line voltage l>etwecn 105 Volts and 130 VoltA. 


The New Modef 
TV-30 


TELEVISION SIGNAL GENERATOR 


The New Model 770—An Accurote Pocket-Size 

V0LT;0HM MILLIAMMETER 

(Sensitivity: 1000 ohms per volt) 

Com pact-measures x x 2*4"- 

Uses latest design accurate 1 Mil. 
P'Arsonval Vype meter. Same zero ad¬ 
justment holds forhoth resistance ranges. 
It is not neces.sary to readjust when 
switching from one re.sistance range to 
another. This is an important time-sav¬ 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round-r<irMere<l. mobb'd case. Beautiful 
hl-ick eteheil panel. Depressed letters 
filled with permanent white, insures 
bmg-life even with constant use. 

SpeciOcations: 6 A.C. VOLTAGE RANGES: 
o-r, 3(i/ir,i) :<oo ifiOrt/.'iOOo colti. 

6 D.C. VOLTAGE RANGES: 0-:>,/r./7'. 
l.TO/750/1.50(1 colls. 

4 D.C. CURRENT RANGES: O-l'?, |~> 1'»il 
Ma. (i-U/? .Amps. 

2 RESISTANCE RANGES: 0-5O0 Ohms. O-I 
Mecohm. 


The Model 770 comes complete 


with self-contained 
test leads and alt 
Initructlgnf. 


batteries. 

operating 




ON ALL C.O.D. ORDERS 


The Model BB —A Ccmblnothn 

SIGNAL GENERATOR 
and SIGNAL TRACER 


SUPER METER 

A Combination 

VOLT - OHM - MII,LIAMMKTKK 
plus CAPACITY REA(TANl'E, 
INDUCTANCE and DECIBEL 
MEASI REM ENTS. 

D.C. VOLTS: « to T.r, Ifi/Tr./IM' 

Kiiio 7.'.(Ml. A.C. VOLTS: 0 (o l-'T/nO/ 
i.'.M ;T(M»'i'.rKi .LiMMi \om* OUTPUT 
VOLTS: (1 U) r. 30 l.'iO ;oio l*.»i)/:(Ouo 
D.C. CURRENT: d to l.'./l i i:»0 ma . 

(I to I r. .\iiitis. RESISTANCE: 0 to Mm 
1(10.0(«l ohms. 0 In 10 McKohms. CA¬ 
PACITY : (Kil t,. ■: \l<i| I lo ^ MM 
(Uiialliy tpsi for rlei trolvtit-* I REACT¬ 
ANCE: 7(1(1 lo 27.(1(111 Ohms: 13.00'l (ihms 
lo 3 MpRohms. 

INDUCTANCE: 1.75 to 70 Henries: 35 
M .s (too lirnries. 

DECIBELS: 10 to -FlS. -t-lO to -1-38. 

■f-30 to -F58. 

The model 670 comes housed In a rugged, 
crackle-hnished steel cab¬ 
inet complete with test 
leads and operating in¬ 
structions, Size 5Vt* X NET 

7''a' X 3-. 

20% DEPOSIT REQUIRED 


*28 


.40 


. comes complete with all tevt 
le.'ids and nperating instructions. ONLY 


Signal Generator Specifications: 
•Frequency Range: 150 Kilo¬ 
cycles to 50 Megacycles. •The 
R.F, Signal Froijuency is kept 
completely constant at all out¬ 
put levels. •Mcidulation is ac¬ 
complished by Grid-blocking ac¬ 
tion which is 04]daily effective 
for alignment of amplitude anti 
frtHjuency modulation as well as 
for television receivers. •R,F. ob¬ 
tainable separately or modulated 
by the Audio FVeimency. 

Signal Tracer Specifications: 

'Ikes the new .<ylv;inU IN.34 fler- 
in.irii«im cryHial in.Mie which com- 
iHiud with a resistance-capacity net¬ 
work prcirhies a fre¬ 
quency ranKe of 3f>0 ^ ^ . 

Ic- lo r.U McKacyclei, flC 

ZOnet 


Enables align¬ 
ment of Tele¬ 
vision I. F. and 
front ends with¬ 
out the use of an 
Oscilloscope 


Model TV-30 
comes complete 
with shielded co¬ 
axial lead and 
all operating In¬ 
structions. 


Specifications: 
F reque ncy 
Range: 4 Rand.s 
—No switching. 
18—32 Me. 35— 
65 Me. 54- -98 Me. 
150—250 Me. Au¬ 
dio Modulating 
Frequency; 400 
cycles (Sine 
Wave). Attenu¬ 
ator 4 position, 
ladder type with constant impe4lance con¬ 
trol for fine adjustment. Tubes Used: 
6C1 as ('athode follower anti modniatt'd 
buffer. fiC4 as R.F. O.scilator. 6SN7 as 
.Audio Oscillator and power rectifier. 
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OUTSTANDING PRECISION 
INSTRUMENT KITS 



$29.95 


, 221-K 

‘l ''^prS 'St- 

//ooo viiltJ Obiu^ 
Sl.oS-ouu;;: 

1 

* 4 »a* tiicier caiiMt 


You Build 'Em In One Evening — 
THEY LAST A LIFETIME! 


NEWI Seniotional TV-FM 

SWEEP SIGNAL 
GENERATOR KIT 

Model 3(iO>K. • CrViital 
marker oscinator vviih ra* 
liable aiiililliude. • COTers 
all TV aritl FM allKiimeiit 
Jreqnencles helweeti 500 
kc and 228 mo. • Sweep- 
wldtli varitlile from 0-30 
mo, ;ir|t)i littH'hanical iruluclive sweep. • All TV and 
FM Chaiuiels marked illreetly on panel for Inslau- 
luniiiiia roferonoe. • I'rovides fur irijn-lioii ivitli exierii.il 
signal krencralOT marker. • PluislriK ootiirul Inolndeil. 

• Vernier ilrlven, tuning dial for master n.^oillator 
diieotly callhrateil In fre<iuencles. • "-color etched 
panel, and dnrulile steel cahlnet. • Cnmiilete wHti all 
tubes: 6X5 <;t, 12.MJ:. iivo OC I’t. Cr.v>tal not in¬ 
cluded. Sijie: Itr X 8" x 6 ^ 4 ''. 

Complete Kit, only 

FACTORY.BUILT AND TESTED^,« 
MODEL 360. Iteady_ to use. - JJT.TD 

9^' SCOPE KIT 

Model 400* K. Lahoralorv 
prerl.diin .coolie, for FM. 

A.M Jic TV servicing. Do 
flee I ion .'lOiisltlvlty k'» 
volts per inch full gain 
llorlmiilal sweoii clrouli. 

15 to 30.000 cycles. Kre- 
(lueiioy rvsiKiTiae of horl- 
/.onlal and rcriical aiiitis 
is from 50 t<* 50.000 cy¬ 
cles. Qnilili screen. Op¬ 
erates (Ml 1 10 In 130 T0lt..i 
AT. TpO 60 cycles. 3. jnlor 
elohed. nili-f>root panel. 

Size: 8'/4"X 17"X 13' high. 

3-r(ilor delicti S)9.9$ 

FACTORY.built OSCILLOSCOPE 
Mo del 400. Fully wired, assetidded. and tf.<tcd S69.9S 

SIGNAL 

GENERATOR KIT 

Model 320-K. For servlrC. 
lab. and St-hunl use in F.M- 
AM alignriM-nt and to pro. 
vide TV marker frequencies. 
Ceramic insulated rarhihle 
•ondensers. Highly Stable 
lliirtley oscillator lias range 
of 150 kc to 100 roc with 
- riin<lamrnlal.s to 31 mC. t’ol- 

tdft.4 studio ii.4rlllalor aiuiplies 
tiure 100 cycle .sine wave voltak'C for modulation. Large 
U' dial. Fasy-iii-read cnllhratlonft, Ensll.v aligned. 
ComiilBte with tubes. KT x 8' x 4 54*. 3.color C1Q K 
etched iiaiiel. 

FACTORY WIRED ANO ALIGNED 
Mode l 320. R. ady to Hite 

SEE THESE INSTRUMENTS AT 

YOUR local jobber 
C oinpleiB simnllfleil instruct ions and 
illusiratlona mme with every ElCO 
Instrument Kit, making it enjo.v 
rm-nt to Inilhi yuur own equipment. 

.Votliing more to hiiy. Anyone call liiitid 
thern. Write tor catalog C. 


ELECTRONIC INSTRUMENT CO,. INC. 

276 NEWPORT STREET 
BROOKLYN 12. N. Y. 





of it—is enerjey fioiu the B-battery. If 
tliere were no griii signal, theie would 
just be a steady d.c, voltage across the 
load resistor. There would be no output 
because the capacitor prevents d.c, fi‘om 
passing. But when the gritl signal starts 
alternately repelling and passing elec¬ 
trons, the d.c. across the resistor rises 
and falls with the plate-current 
changes. That gives it an a.c. charac¬ 
ter, and it passes through the cauacitor. 


The screen grid 


You remember that, while the am- 
plitication factor of the i>J5 is 20. we 
could get a leal a in pi ideation of only 
14 times in the practical circuit of Fig. 
o because plate-voltage changes gum¬ 
med up the works. The cure is to add 
another grid to the tube. Called the 
screcit fjrid (or simply screen), it is 
locate<l between the control giid and 
the plate, as in Fig. 4. 

The seieen operates at all times with 
a positive voltage on it, a voltage about 
half that of the plate (more or less). 
The hookup appears in Fig, 5, The 



screen voltage is fixed and does not 
vary with the plate current. Because it 
is positive, it helps the plate attract 
electrons from the cathodes most of the 
electrons, however, pass through the 
screen wires and go to the plate— 
screen current is very small. 


Xow the tube works just as before, 
with this exception: while the plate 
voltage changes periodically (just as it 
did before), the screen voltage does not. 
And because the screen is closer to the 
electron source (the cathode) than the 
plate, its pulling power is greater. As 
a result, the plate voltage changes don’t 
have anything approaching the effec¬ 
tiveness they had before in cutting 
down amplification. Even when the 
plate voltage is low, there is almost as 
much positive force pulling electrons 
through the tube as when the plate 
voltage is high. The amplification of a 
tetrode, as this tube is called, is many 
times higher than that of a simple tri- 
ode. 

Another advantage of the screen is 
its reduction of grid-to-plate capaci¬ 
tance. Those two elements form the 
plates of a small capacitoi- through 
which some of the tube’s output can 
feetl back to the input, especially at 
higher frequencies. Feidhack can pro¬ 
duce all kinds of hair-raising etVects, as 
we will find later on, but the screen 
giid, placed right in the middle of the 
grid-piate capacitance, breaks it up by 
acting like a shield or screen (hence 
its name) and reduces the capacitance 
(which may be several micromicrofar- 
ads in a ti iode) to something less than 
.01 M!if in the tetrode. 

In the next chapter we will take a 
(juick glance at a couple of moie tube 
types and then wade into tube charac¬ 
teristics, Knowing the characteristics 
of a tube is just like having a trusted 
friend give you the lowdown on a com¬ 
ing blind date: it tells you exactly what 
kind of a performance you can expect! 


SERVICE SHOP HAS ROLLING TEST CABINET 



This the scrvire-lieiirli seclioii ol WanI Cti^toinliiiill K;uli«> in New York Cdl>, 
Tilt* t 4 '»l rabiiicl has lour panels of inslriimeiits and is iiiouii!t*d on a ri>M lalile 
s<i that it eaii lie* used where iic'eded. All lalih'?^ and raeks arc made of steel, ruses 
are provided for all heiieh a.e. outlets aiul a iiiaslei swilrh turns off all power. 
\ii adjustable Ihioreseeii! lamp over the bench ilhiminalci, the critical spots. 

RADIO-ELECTRONICS for 
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* * * * 29 YEARS SERVING & SAVING MONEY AND TIME FOR 500,000 HAPPY CUSTOMERS ★ ★ ★ ★ 


FREE! GET YOURS QUICK! 

(IF YOU DELAY THERE MAY BE NONE LEFT-SO MAIL COUPON NOfV!) 


SUPERB CHASSIS BRINGS WIDE ACCLAIM 

COMPLETE AM-FM RADIO 

• Static*Free FM 

• 8 Tube Superhet 

• 10 Inch Speaker 



ONLY $A7 50 

• Tube 


Tubes 

Here** a powerftil, deluxe FM-AM chaaaia that bring* in regular broad- 
caat program* plus brilliant^ ataticlea* FM — a two-band receiver for 
the price of one! Thi* complete unit include* a built-in power supply, 
10* speaker and loop antenna for AM reception...ready for installation 
in. a suitable cabinet. Highly selective and sensitive circuit covers 
550-1600 KC and 88-108 MC bands. Connection is provided for an ex¬ 
ternal FM antenna, and an input jack for record player attachment. Has 
3-position tone control. Tubes: 12AT7, 6BE6, (2) 6BA6, 6AQ5, 6AT6, 
6AL5, 6X4 rectifier for llOv. 50/60 cycles AC. 

1N820R-With Tubes...Shipping Weight 20 lbs. .-. 47.50 

FM-TV SWEEP GENERATOR 


H!-F! MADE EASY 
with SPEAKER COMBINATION 
WOOFER-TWEnER $20.36 

(Available Separately) 
l2"WOOPER 
PM dynamic with 
1 * voice Coil; 6- 
8 ohms imped¬ 
ance. 6.8 ox Al- 
nico magnet. Ca- 
pacity 14-18 
watts. 



99 N 710 R. 


.5.95 


TWEETER 
High Freq. Adaptor 

Re sponse over 
1 5,000 cycles* 
Impedance (units 
in series) 6-8 
ohms. Power rat¬ 
ing 8 Watts. Sup¬ 
plied with mount- 
s cr e en for 1 2* 

_ speaker. No filter 

network or additional space re¬ 
quired. 


22N19384R-Wt. 3 lbs*. 



.14.41 


DUAL SPEED ADAPTOR 


Adapts 
^ur stand¬ 
ard 7BRFM 
record 
player for 
the new 45 
and 33 1/3 
RPM records. 


Kit includes speed 
e, spec* 
y and pickup. 

34N22610R-Wt. 5 lbs.. . 11.95 


reducing table, special pickup 
assembly 



•J* 

Complete FM-TV frequency cov¬ 
erage from 2-227 MC on 3 bands. 
Sweep width 500 KC to 10 MC. 
Dial calibrated directly in fre¬ 
quency. Maximum output 500,000 
microvolts. Built-in power line 
filter. Generator output can be 
used either FM or pure RF. 105- 
125 volts, 50/60 cycles AC. Steel 
cabinet finished in gray wrinkle 
enamel. Shpg, Wt. 16 Tbs. 

25N21736R.-. .....34,95 

ELECTROLYTIC 
CONDENSER SPECIALS 

Prong Mounting Can Type 

Each 254 10 for $2.25 


Sf«ck No. 

Copecify M(d. 

Vohe^o 

99N34e2P 

99N3494Fi 

99N3491P 

99N3469R 

99N344IR 

30-S0/20'JOO 

]0-J0/J0/2D 

50-30-15/30 

30/20 '20 

3O-50/J0O 

150/50 JO 

450.'350/25 

450/50 

350 '300/250 

150/25 



SHOP IN PERSON AT LAFAYETTE OUTLETS 

NEW YORK: 100 Sixth Avenue & 542 E. Fordham Rd.(Bronx) 
CHICAGO:901 W. Jackson Blvd. NEWARK:24 Central Ave. 
BOSTON: 110 Federal St. ATLANTA: 265 Peachtree St. 


NEW 1950 CATALOG GOING FAST 

\ I 


164 PAGE BOOK 

RHtiiful af Bttt Buys in 


TELEVISION 
AM & FM RADIOS 
HI-FI SYSTEMS 
PA EQUIPMENT 
ELECTRON TUBES 
RADIO PARTS 
HAM EQUIPMENT 
PHONOGRAPHS 
APPLIANCES 
TEST EQUIPMENT 
XMAS GIFT IDEAS 
Plus 

A BIG 16 PAGE 
BARGAIN SECTION 



hun- 


Every mail brings us 
dreds of new requests for 
this lotest ond greatest 
Lofayette Cotolog — bulging 
with the biggest borgoins 
we've EVER offered in over 
29 years of leadership in 
the rodio industry, it's 
practically o free encyclo- 
pedio of everything new in 


the vost electronic field* 
Moil coupon for yours NOW 
— also start saving money 
at once by using the coupon 
to order items on this page. 
Remember, Lofoyette's to- 
mous 3 0-doy money-bock 

? uorontee insures your sotis- 
oction! Get your FREE copy 
before this edition is ex* 
exhousted* 


TYPICAL CATALOG BARGAIN HAS MANY USES 
5 TUBE HIGH GAIN PRE-AMPLIFIER 

5-tube, four stage preamp. In- ONLY 
put suitable for high impedance wrefc i 
low output pickups and high iop- ^ ^ ^ — 
pedance mikes. Has single cir- 95 

cuit mike jack, volume and tone w#e 
control and replaceable fuse. 

Shipping Weight: 10 lbs. 

99N9604R-Le8s Tubes... 8.95 


RUSH FOR FREE CATALOG 




LAFAYETTE RADIO, Dept JL9 
901 W, Jackson Blvd., Chicago 7 
100 Sixth Avenue, New York 13 


/^■T FORGET TO ^ f 

[ORDER 6 AR GAIM<i f I 


Check here for FREE Catalog (Please don't check if | 
you already have your catalog.) | 

Please fill attached order. 1 enclose I .in post- I 

al note, money order or check* (Include estimated | 
shipping charges based on weight and zone* Overpay- I 
ments promptly refunded). | 


NAME * * * 
ADDRESS. 


CITY.ZONE, * .STATE* 


I 

I 

i 

I 

I 

.j 
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MID-AMERICA’S 

UH3£ATA3iS 

LOW PRICES 



TerriHc Va/iiei 

REMOTE CONTROL & INTERCOM 
MA-I6I9 $6.95 

Ki^uti <'omiiil hj| I- 

.I H« J>-I. hiiiti t r 

III I III nr ii ikMli laiiU 
|i|iliiiii| ahine iiuv he 

list'd ll> Upt'TillV. IIIOilU 

Ult* oi iiioilitur railio 

»ti> liiUrp(tHU- iiiu 

■ ifid iiiir Hie lu- unlls ‘)'fr Ulstames iil» lo 
ii|ili Kti-rtllilnw lirHliil ik>i and in oriKiital park' 

i|iK: iiiiu-les iist:iiiiiin I tHiks for opeiation an 1 

.. ar>l ■'Kliii-siriiii/ t-aiuas rarryiiiK cum 

liir iiiii.t- uiiili lliiil ri iiiiltiniik of uses run 

t.ilri« M l^ltl'l■ I iiH I'laTi I'lail li-lat = •ils ullti 

I'l "iH and E'l. 1^■| | -Ihk>. ^♦‘ali-l ait-lhi trannfiii ii«rs, 
irflii'r Tir.- uartn Il4iiiuirt<l i-ii ■4ieratli— hiil niit -uli 

an- iiiexi-aHixhi- 1' IT .. heails«l<i 

and h ‘iiilU IK froMi iirtli|iar\ tlasl-lihlit it'lln Man- 
in.it iiiiannrfs Ps"remote ineasiireit 

1 "x:!'* “X >'4 ■ It < haiKain for hams and expert 

i|intrr»' I.lmlt-'t i|iiantit>' atahatde. 




T-17 

MICROPHONES 

MA.I60I . . 

Kamoun T-17 earhon 
n ikt- H ith huill In I ts» 
tiller, runli to talk I ti>in .. _ 

■ iitertil idlile with I'I ■ aH i-lriu ( sed Inn I 
ti-iiKii and a itreal hiiy at our riM'k ■ hot torn U' 

(iieal tor atiiateiir mobile etfuipiinil ]‘\ ulid for 
Mse with UC-261 ahoxe 



I haiiille a fout E!ii|iK-r. 

iidl ■ 


TINY 60 RPM 
Synclironous Motor 

MA-1723 . $1.89 

I Sfd hy model makers, dinplat 
mar jfaiiurtrs m Turns at tin 
KI'M with Tolt, 60 cycle 

ihinit Operatcn fniN HO liO inlt 
ultli iransforri^r ui -HiPlv 
I'j" ilwp with 1^" tlianitter: has ^'iihall P Jjioj.. 
>lade by t'ramer and worth far mure than our low 
I -I ice for both uniin 



Uiiiversol 

Matching Tronsformer 

MA-2597 ... 89c 

ICatiil :j‘i H'altn with extended frt- 
■tneiicy ranse to In.OOO f|*S. Matehei 
speaker Tulce r«>llft from :i to 1~i hum with tine ini- 
pedai.ii from .M) toiillKi ohms in eiahl ateps: turlher 
Illations posslUle hy parelleiina laps. Widely iist-.l j 
ill Mill <>r plalo til loiii- -dl lireults. Shieldetl and 
ll-•rlT■■l ii alU sealed; measure» -inlv 
Kxet'lknt for set-huildeis. seitlcemen. experimenters. 

Big Savings! 

MATCHED PAIR 
IF TRANSFORMERS 

.iLi KC* for auto sets. S'/i" iiiKli. 1 la“ square. , 
padi lux iiKiiiiitjiix- t'ulor coded leads 
MA-502235 i:|,.it 29ef Matched 
MA-S02236^ iiutpui 29ci Pair 
dS'^-ixi <,iai.larti.d'hiKii. Spade liixs 

( Oiled leails. input 11** wllli Krid caP lead. 

MA<S02222<23—MaUheU 4.'»5 Kt'-lF pair, only 49e 




STANCOR TELEMATCH 


ItcCiilar List $t> 

NOW ONLY 


$1.95 


i scil hy TV let owners e\fry\vhere: Increases an 
r.. • , efllclrney, mlniiiiiy.es kliost iinaxes. rejects ad 
jaecnl channel Interference. Attaches to aiiteiiiia 
lenitiiials of set wltli 30U-ohtil twin lead Provided^ 
lhat's ail lliere is lo installation' Brand new. orig 
inal display cartons: complete witli instructions 


STANDARD MICA CONDENSERS 
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ORDER FROM THIS AD! 


A.II prices f-o.b. Chicago. 23% deposit required on 
1^0.0.. orders, pay balance plus postage on delivery. 
Fend orders to Desk RC-t29. Minimum order $2.50. 



Intermittent Filaments 

By DAVE GNESSIN 


T he elusive intermittent is the 
bane of the serviceman’s life. It 
follows no rules and keeps no 
hours. The raucous noise that ema¬ 
nates from the rear of most service 
shops is due largely to receivers operat¬ 
ing open, full-blast (just as in normal 
operation in the home!) in the hope that 
the intermittent may be at least located, 
if not repaired. Many’s the kilowatt 
consumed by electric radiant heaters 
operating on radio equipment on the 
service bench, in the hope that applying 
excess heat will open up the intermit¬ 
tent. 

Like the poor, the intermittent will 
probably always be with us. But the 
malady will prove less virulent if we 
attack the di.sease with all the weapons 
at hand. 

One such weapon is described here. 
Its purpose i.s to indicate immediately 
when a tube filament is open, be it even 
for a period hardly long enough for the 
receiver to go dead, cool off, and then let 
the filament wires fall together again. 
This condition accounts for a fair pro¬ 
portion—though by no means a major¬ 
ity—of intermittents, and represents a 
type very hard to find. 

Other uses will be found for the de¬ 
vice, such a.'^ indicating which tube in 
a series filament string is open. This 
quick technique might be applied as 
standard practice to all transformerless 
receivers arriving at the shop with fila¬ 
ments out. 

An octal (or loctal or niniature) 
adapter, with prongs on the bottom and 
an octal (or loctal or miniature) socket 
on top is opened to admit the pair of 
wires from a miniature neon test light. 
This pair is connected to the filament 
prongs. (Different tubes have different 
filament terminals. Adapters should be 
prepared and marked on the base for 
ready identification). A whole set, cer¬ 
tainly no less than six, should be made 
up. 

In using the device, the tube is re¬ 
moved from its socket and the correct 
neon adapter is plugged in. The tube is 
then inserted into the adapter, with the 
neon indicator hanging out. See Fig. 1 
for the setup. This is done for all the 
tubes in the receiver. Fig. 2 show’s the 
application to three tubes; it holds for 
as many tubes as are in the receiver 
being tested. 

How does it w*ork? The neon indica¬ 
tors fire at about 90 volts. Since tube 
filaments don’t rate that high, the indi¬ 
cators normally will not ignite. When 
they don’t light up, they don’t draw cur¬ 
rent. Hence, they will not affect normal 
operation. If one tube is open, as in Fig. 
:i, the filament string is broken. The 
series filaments will not light. 

With no current flowing through the 


series filaments, both terminals of the 
noon bulb across the open filament are 
at full line potential (117 volts). The 
neon tube immediately ignites and .stays 
lit as long as the filament of its asso¬ 
ciated tube is open. 

Note that only the neon lamp across 
the opoi filament lights. The other in¬ 
dicators still have low’-iesistance fila¬ 
ments across them, shorting them out of 
the circuit. Thus the open circuit, 
whether intermittent or permanent, is 
immediately marked. Remove the lit 
neon adapter and faulty tube. Replace 
the faulty tube. Now watch the circuit 
for a while to see if any other neon in¬ 
dicator flashes. If all is quiet, the 
trouble has been spotted and repaired. 



Fig. I —A luhe in the uclapler UKiseitilily* 

Two-way octal and other adaptors are 
available. They,come apart for wiring. 
It may be necessary to drill a hole in 
the cover of the as.sembly to accommo¬ 
date the neon-indicator wiring. If no 
adapters are available, they can be 
home-made, using old tube ba.ses and 
sockets. Make them sturdy; they will 
undoubtedly be plugged in and out 
very frequently. 


nEOk nEOn kEOn 



Fig. 2—Lani|i allows tip the had filament* 

This information is made available 
with the permission of Fred Colton, 
who has used the procedure for some 
time in his Columbus, Ohio, service shop. 

(Another quick way of checking a 
suspected filament string is to measure 
all filament voltages with an a.c. volt¬ 
meter. An abnormal tube will often 
show surprisingly (to the uninitiated) 
high or low voltage across the filament, 
— Editor,) 
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ESSE RADIO CO. 



INDIANAPOLIS 

INDIANA 


ESSE WILL BUY ANYTHING ELECTRONIC 

Attention Factories, Hams, Dealers, Individuals 

. . . just Attyhody 

Some of fhe equipment listed below is urgently needed by our 
company to meet the demands of customers and we will pay the 
highest cash prices. Send letter with full description describing 
condition and quote price. We will immediately answer and if we 
can use your equipment, we will authorize you to send it to 
us COD. 

We are dealers in surplus electronics and we are interested in 
anything dealing with radio or television. We are especially inter¬ 
ested in large quantities of surplus and anything that can be 
bought at a bargain price. Please don't hesitate to write us im¬ 
mediately. Quofe us prices on what you have and give us a full 
detailed description. We will not answer any letter unless de¬ 
scription and price is quoted, 

WE NEED AT ONCE! 

We Are Especially Interested in Large Quantities 

BC-348 Receivers, AC or DC models 
EC-312 Receivers 
BC-221 Frequency Meters 
SCR-522 Transmitters & Receivers 
Hollicrotters BC-6tO Tronsmitters 

Any factory built transmitters and re¬ 
ceivers such as Hallicrafters, Na¬ 
tional, Temco, Callins, RCA, RME, 

Hammerlund, Millen, Meek. Har- 
vey-Wells, Meissner, Sonar, Mc- 
Murdo-Silver, Gonset, Stoncor, Bud, 
etc. 

Amateur or commerclo) sets 
Large stocks of tubos 
Large stacks af transformers 

We ore cspeciolly interested in any factories, deolers or other outlets giving 
us a list of surplus electronic equipment that is for sole so that we may submit 
Our bid. 


Large stocks of condensers 
Large stocks of resistors 
Large stocks of speakers 
BC-224 Receivers 
BC-342 Receivers 

Police type VHF transmitters and re¬ 
ceivers for mobile application 

Collins ART-13 Transmitters 
APS-l3’s 

SCR-269F Or G Fairchild or Bendix 
ADF's 

Heodphones in quantity lots 
Microphones in quontity lots 
Field telephones 
Sound-powered telephones 


AUTOMATIC DIRECTION FINDER 
RADIO COMPASS SCR>269-G 

Brand new in origino? crotes. Mode by Bendix 
Complete, o truly mognificent boy for airplane 
Owners or boot owners $125.50 


8C-22I FREQUENCY METER 

Covers 125-20.000 Kc. Bottery or 110 V. 
AC or vibro-pock operated. A beautiful 
instrument. The finest we hove ever hod. 

$69.50 


CABLE 

CONNECTORS AND 

Choice .25 — All firond New 

PLUGS 

Manufacturer Type 

Price 

Amphenol 

AN310I-I6-I0P 

25c eoch 

Amphenol 

AN3IOI.I6-I8S 

25c each 

Amphenol 

AN3I0I-22-5S 

25c each 

Amphenol 

AN3I02-22-I5P 

2Sc coch 

Amphenol 

AN3I02-2B.IOP 

25c each 

Amphenol 

AN3I02-32-5P 

25c each 

Amphenol 

AN3l06ieilS 

25c each 

Amphenol 

AN3I06-I8-I8P 

25c eoch 

Amphenol 

AN3I06-24-6S 

25c each 

Amphenol 

AN3I06-24-7P 

25c each 

Amphenol 

AN3I06-32-5S 

25c each 

Norwood, 

AN3-08-I4S-* 

25c each 

Aero. 

AN3I08-I4S-2S 

25c each 

Cannon. 

AN3I08-14S.2S 

25c each 

Amphenol 

AN3I08-I4S-2S 

25c eoch 

Amphenol 

AN3I08-I8-I2P 

25c eoch 

Amphenol 

AN3I08-22-5S 

25c eoch 

Connon 

AN3I08-22-5S 

25c eoch 

Amphenol 

AN3I08-24-6P 

25c each 

Amphenol 

AN3I08.24.I6S 

25c each 

Connon. 

AN3I08-24.I6S 

25c each 

Amphenol 

AN3I08-32-5P 

25c eoch 

Amphenol 

AN3IO8-28-I0P 

25c each 



. J 


T-IT-B Carbon 
Microphones 

(Hondmike) (New) $1.7S 

Army Phones 
Low Impedance 

Used, With short cord and plug 
PL-354 and cushions. 

Price $2.50 

Magnesyn Indicator 

To be used for beom antenno. 
Procticolly some as l-Bl-A Selsyn 
indicator. 15-25 V. 60 cycle AC. 
3 “ siie 

Excellent condition . ,$1.25 eo. 
Plug for connection .50 


HASH FILTER 

Mounted on strip 3'/V^ * I Contoins two hash 
chokes & one dual .35 MFD 400 Volt bathtub 
condenser. 

Price .50 



PP-5I/APQ-9 RECTIFIER-POWER UNIT 

400 cycle 115 V. Contains 4—5R4GY tubes, 2—4 
Mfd. 1000 V. DC condensers. 2—1 Mfd. 1500 V. 
DC condensers, 400-2600 cycle transformers, pow¬ 
er resistors, etc. Weight 38 lbs. Size 2r'L x 
5-l/3'’W X 7%“H S4.95 



TURBO AMPLIFIER 

Used for ports—shipped complete with the fol¬ 
lowing tube*: 2—7C5 s, I—7Y4. I—7F7. 

Price SI .00 eo. 


BC-II58 TRANSMITTER AND 
MODULATOR 

Mode by Eendix for airborne operotion. Designed 
for remote cont.'ol. Power source 28 V, DC input 
(not included). Operates in any place in the 
53-60 Me. ond 80-88 Me. frequency bond. 1$ 
crystol controlled (crystals not included). Has 
RF stages, amplifier and driver section, contoins 
4-815’s and I0-I2SN7 tubes, 1-0/150 DC milliomp 
Weston meter which con be switched to various 
circuits. Hos exhaust fon for ventilotion. Con 
eosily be converted to operate on several fre¬ 
quency bonds. Size 12*' x 8" x 18". 45 lbs. Limited 
quontity $27.50 


A TREMENDOUS BARGAIN 
Quartz Crystals without Holders 

Get on assortment of these ond grind to your 
own frequencies or use them os they ore. .5x.6" 
B-cut lapped on faces and squared on edges. 
(Ready to use). We will give you on assort¬ 
ment of these from opprOximotely I3 thou- 
sondths of on inch to 24 thousandths of on inch 
whereby you con grind to frequencies desired. 
These crystols ore now ground to the opproxi* 
mote following frequencies: 


3880 

4640 

6225 

7300 

3900 

4900 

6275 

7400 

4140 

5300 

6700 

7500 

4600 

5580 

6850 

7800 

4650 

5800 

6900 

7900 


Formulo tor converting thicknesses of B-cut 
crystals to frequency is os follows: F=:98.4/T 
where F is frequency in kilocycles ond T Is thick¬ 
ness in inches. 

AN ASSORTMENT OF 20 

DIFFERENT THICKNESSES .$1.50 
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SCR-62S MINE DETECTOR 

Brand New Metallic Objects Only 

Used by the Army to detect buried metallic rnines. Its private use suggests 
the location of underground or underwater pipes, cables and ore bearing 
rock, the location of metallic fragments in scrap materials, logs, etc., and 
the screening of personnel in plants for corrying of metallic abjecti. 

The unit consists of a balanced inductance bridge, a two-tube amp. and a 
1,000 Cycle oscillator. The presence of metal disturbs the bridge balance, 
resulting in a volume change of fhe 1,000 cycle tone. The tubes used are 
low-battery drain types such as IG4 and INS. The circuit may be modified 
for control of warning signols, stopping of machinery, etc., when metal is 
detected. Operates from two floshlight botteries and |03 V. 'B” However, 
a power supply operating from 110 V. may be used. Comes complete with 
soare tubes, spare resonator and instruction manual—in wooden chest 
8'/4 "k28'/4''kI 4". Weight in operation is IS lbs. New, complete in original 
overseos packing container. Originally sold by War Assets for $164.00. 
The U. S. Forestry Service hos recommended procedure for using the SCR- 
42S Mine Detector to find concealed metal in tree logs and other timber 
products. 

Price . . SS9.S0 

Batteries. $4.00 extra 


Telrad 18-A Frequency Standard 

Checks signals in the range of 100 Kc. to 45 
Me. with a high degree of occurocy. Self- 
contained power supply is 110. 130, fSO, 223, 
ond 250 V 25-40 cycle AC. Complete with 
tubes, dual crystal and instruction book. 
Brand new. Price. S24.95 


RF TRANSFORMER 

For experimentol use. Covers faur bonds. 
Range unknown. Measures 4" x 4yi" x 2'A’‘. 
Brond new. Price . $.50 


COLLINS AN/ART-13 XMTR. 

A compact, light-weight, modern, highpowered tronsmitter. Frequency 
range 2-18-1 Me. on any of its II outo-tune crystol controlled or moster 
os chonnels. Dec. 1947 "Rodio** gives conversion doto for convert. V. 
DC operotion to 110 V. AC ore in exceptionally fine con. tested in our 
lobs. Weight. (Dynomotor included). $234.50 


Here's a Special Bargain 
we are able to offer to 
our many Friends A Cus¬ 
tomers, the famous "HER 
MAJESTY" 


AUTOMATIC 
DISHWASHER 


Clean, Sparkling Dishes in 2 Minutes Flat 

Now you con free yourself of the eve.'losting drudgery of 
washing dirty, greasy dishes! Just put ’em in Her Majesty 
Automatic Dishwasher for o couple of minutes and forget 
’eml No more chapped, diihpon hands, no more dirty dish 
towels! Not only does "Her Majesty" save you lots of time 
ond trouble, but It saves on soap. Just a thimbleful of deter¬ 
gent does the trick . . . thoroughly! You’ll be amazed . . . and 
delighted at the job "Her Majesty ' does. HER MAJESTY 

dishv/ashers now given away On these coast. 

TO-COAST RADIO PROGRAMS: 

"Second Honeymoon." ’’Welcome Traveler, ' T.mes o 
Wasting," "Take o Number." 

A Wonderful Xmas 


Gift for her . . . 

This is the most stupendous 
borgoin that we've ever of¬ 
fered. These dishwoshers were 
mode to sell for mony. mony 
more dollors thon whot we ore 
osking. They ore brand new; in 
fact, still pocked in shipping 
boxes 

Becouse of the low price thot 
we ore selling these dishwoshers 
for. we obsolutely do not offer 
any guorontee or refund what¬ 
soever. 


$iO'®® each 

Look of these 
Sensational Features 

• Dishes Dry by Themselves! 

• Eosy to Use—Slip hose on 

faucet put in dishes 

. . . turn on the woter! 

• Fits on Droinboord 

• Holds 14 Dishes at once 
Extro Bosket for cups, 
saucers ond silverwore. 

• No Motor No Electricity 
... No Expensive Plumbing! 

• Light Weight (only 12 lbs.) 
Rust-Proof Aluminum with 
Boked-on Finish. 

• Double-Action SprOy. 


BL-SELENIUM RECTIFIER 

Type 23751, holf-wove. Use 2 of these for full-wove circuit converting 
NO V. AC to 135 V. DC of .75 omps. or porollel for higher current 
ratings. Voltoge output controlled by condenser across output. 

Brond new. Price. $1.75 ea. 



AUTOMATIC 


RECORD CHARGER RECORDER COMBINATIOR 

MODEL GI-130 or RC130L 

play records, cut records 

Manufactured by General Industries Com¬ 
pany, this unit is ideally suited for installation 
in your phono-combination or can be used 
with any amplifier having approximately 5 
watts output {although a power level of ap¬ 
proximately i /4 watts is all that is required 
for satisfactory cutter operation). Cutter head 
is an Astatic Crystal X-26. 

Record player mechanism is automatic and 
plays twelve 10 -inch records or ten 12 -inch 
records. Pick-up head is a sure crystal. 

These mechanisms are brand new in original shipping 
boxes and we are selling them at a fraction of their orig¬ 
inal cost (original price $79.50). Our Price, complete with 
operating and service manual, brand new. Close-out sale. 

ESSE RADIO CO., 40 W. South St., Indianapolis, Ind. 
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ESSE RADIO CO. 



15 WATT POWER AMPLIFIER UNIT—Brand New 


INDIANAPOLIS. 

INDIANA 



Model F Power Amplifier Unit manufactured by 
Personal Music Company, Newark, New Jersey. 
Formerly sold to jobbers at $129,50 each. 


Chassis size ! l(/ 2 " x l7*/2" x 21 / 2 " high (with cover 
111 / 2 *' X 171 / 2 ” X 71 / 2 ” high). Net weight about 50 
lbs. Gray crackle finish. 


line-up is I—2D2I, !—6AL5. I—6SJ7. I—6SN7. 2— 
6L6G's, I—5U4G. The total power drain is 300 watts 
from the I 10 V. 60 cycle AC power source. Treble, 
bass, vernier volume and master volume controls are 
provided. This amplifier is beautifully designed and is 
sturdily constructed with the best of components. It 
can be used for continuous day and night service. 
Deluxe features such as high—low AC line switch, AC 
line fuse, good ventilation of chassis and cover, ex¬ 
ternal carrying handles, lock and key, and heavy 
duty AC line cord are provided. 

You can use this unit for microphone, phonograph, 
or radio input or fix it for combinations of such 
inputs. It will make an excellent foolproof and 
trouble-free unit for dance bands, lecture halls, 
schools, sports events, for rental purposes, for inter¬ 
office communication. It will handle a number of 
loudspeakers. Originally sold for $129.50. Our price 


This amplifier delivers 15 watts of undistorted audio 
power with excellent frequency response. The tube 


*35 


00 


Brand New 
Complete 


RADIO TUBES 38c ea. 

Your choice in quantities of 1000 


Brand New. Individually, attractively boxed. Un¬ 
conditionally guaranteed against anything except 
breakage, for 90 days. Any tubes found not satis¬ 
factory, return to us for credit. 


Your choice. Mix up the types, we don't care. 


Price each .$.50 

100 or more . .45 ea. 

250 or more .42 ea. 

1000 or more . .38 ea. 


0Z4 

2A7 

SAKS 

SKS 

sn 

I2AT7 

I2SN7 

37 

84/SZ4 

IA5GT 

3A4 

SALS 

SK7 

6T8 

I2AUS 

I2S07 

38 

85 

IA7GT 

3AS 

SAOS 

6K7G 

6U6G 

I2AU7 

I2SR7 

39/44 

89 

IBS 

3B7 

SATS 

SK8 

SUSGT 

I2AVS 

1207 

40 

II7P7 

IC5GT 

3D6 

SAU6 

6LS 

SU7 

I2AX7 

I2Z3 

41 

II7Z3 

IC6 

304 

&AV6 

6L7 

6V6 

I2BAS 

I4A7 

42 

II7ZS 

IDS 

3QS 

6B4G 

6N7 

SW4 

I2BA7 

1407 

43 

VR90 

IG4 

354 

S8B 

6PSGT 

6W7 

I2BES 

14X7 

46 

1619 

IH5 

3V4 

SBA6 

S07 

6X4 

I2BF7 

19 

47 

VRISO 

IH5GT 

5FP7 

6BA7 

6R7 

6XS 

I2C8 

I9T8 

SO 

I82B 

IJ6 

SR4G 

SBES 

6S7 

SYS 

I2FS 

24 A 

SOBS 

183 

IJ6G 

5T4 

6BF6 

SS7G 

6Y7 

I2H6 

2SA6 

50CS 

482 B 

IL4 

ST4G 

6BG6G 

SS8 

6ZYS 

I2J5 

2SACS 

SOYS 

483 

ILC6 

SU4G 

6BH6 

6SA7 

7A4 

I2J7 

2SLS 

SI 

954 

ILH4 

5V4 

SBJS 

6SC7 

7A7 

I2K7 

2SZS 

S3 

7I7A 

ILN5 

5W4GT 

SC4 

6SD7 

7AB 

12KB 

2S 

SS 

955 

INS 

SX4 

SC5 

6SFS 

7BS 

1207 

27 

57 

9SS 

IQS 

SY3GT 

6C80 

6SG7 

7C4 

I2SA7 

30 

SB 

957 

IR4 

SY4G 

SDS 

6SH7 

7CS 

I20I/7ES 

31 

70L7GT 

loos 

IRS 

SZ3 

SD3 

SSJ7 

7F7 

I2S8 

32 L7 

7IA 

1626 

IS5 

SZA 

SFS 

6SK7 

7H7 

I2SC7 

3S 

7S 

1629 

IT4 

6A3 

SFS 

6SL7 

7Y4 

I2SFS 

35/S4 

76 

20SI 

ITS 

6A4 

SF3 

6SN7 

7Z4 

I2SF7 

3SBS 

77 

2050 

IU4 

6A6 

6H6 

6S07 

lOY 

I2SG7 

3SW4 

78 

9003 

lUS 

6A8GT 

SJS 

6SR7 

I2AS 

I2SH7 

3SZ5 

80 

CW93I 

IV 

6ACSGT 

6JS 

6SS7 

I2A8 

I2SJ7 

3SZ6 

31 

307A 

2AS 

6AF6G 

6J7 

6ST7 

12 ATS 

I2SK7 

36 

83 

9001 

2A6 

sags 

SJ3 

6SU7 
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40 W. South St. 
Indianapolis 4, Ind. 


Unless Otherwise Stated, All 
This Equipment Is Sold As Used 
CASH REQUIRED 
WITH ALL ORDERS 
Orders Shipped F.O.B. Collect 
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MICHAEL S. COLAIANNI, 

Globe Radio and Electronic Co. 

"‘‘I got a New Dea/ when f modern^ 
"zed my service shop through the 
N.U. Deofer Equipment Pion 
best of all AT NO COST 
TO ME. My new equip* 
ment helped increose 
radio and TV service 
earnings and brought 
in new business too. 
Now that / know 
^ ZjjM about the N.U. Plan, 
•<i‘'ip’ 

ment this easy way." 



Sure! Mr. Colaianni is 
enthusiastic about the 
N.U. Dealer Equipment 
Plan . . . just as enthu¬ 
siastic as thousands of 
other service tech¬ 
nicians throughout the 
U.S.A. who were award¬ 
ed equipment ... at no 
cost. 

Now! Any Serviceman Can Get New 
Equipment Thru the N.U. Dealer 
Equipment Plan 

All YOU need do is tell your 
N.U. Distributor, ‘‘I want to go 
on the N.U. Dealer Equipment 
Plan.” Select the equipment 
you want from your N.U. Dis¬ 
tributor’s stock . . . get on-the- 
spot delivery . . . and your day- 
hy-day purchases of N.U. Tubes 
automatically make it yours. 

N.U. has household, sports 
and travel gifts for you too . . . 
under the same plan. 

National Union takes the money thot ordi* 
norily goes for extrovagant consumer mag* 
ozine advertising ond gives it to you in the 
form of vital service equipment and valuable 
luxury gifts. 

Use Premium Quality N.U. Tubes 
find Build a Bigger^Better Business 


See Him or write u$ today 


NATIONAl UNION RADIO CORPOHAtlOH 


The Intermittent Headache 


By MAX ALTH 


N othing on a service bench will 
turn a man’s liver a brighter 
shade of green than will an in¬ 
termittent receiver. Other prob¬ 
lems can be solved with time, special 
equipment, money, and even with sweat 
—but the only things to which an inter¬ 
mittent radio respond are hair tearing, 
nail biting, and tears. 

This is the case inevitably whenever 
the service technician uses the wrong 
approach. But there is a right one. 

The very first thing to do when a 
customer says, “My radio set fades,” is 
to rush out of his house and get your¬ 
self a Sherlock Holmes hat—that’s the 
double-ended job in green plaid—and a 
meerschaum pipe. The second thing to 
do is to return to the scene of the 
crime, slip your feet under the Morris 
chair, and prod the victim into talking. 

Let him talk all he wants, but don’t 
believe a word he says. Then tell him, 
“Show me.” Get him to turn the set on 
. . . tune in the disappearing radio pro¬ 
gram. Then wait for it to fade. 

All this may seem a silly waste of 
time, but believe me it is not. The prob¬ 
lem of locating the causes of fading 
and intermittency is one of detection; 
and, if a Sherlock Holmes hat and pipe 
will help you think and act like a de¬ 
tective—go get them! 

Make certain that the set actually 
fades, and that it is not tuned to a 
weak dx station which carries a pro¬ 
gram similar to the local one, and 
whose fading is caused by normal con¬ 
ditions outside the set. 

If the set doesn’t fade in your pres¬ 
ence, you can suggest to the customer 
that he wait until the fading becomes 
move pronounced, in which case your 
job will be much easier and you will be 
able to charge much less for the repair. 

Assuming that the customer’s set 
really does fade, you may have a suspi¬ 
cion as to what is causing it. Keep your 
suspicions to yourself! This is where 
many a good radio technician goes 
wrong. Your guess may be very good— 
but don't yank the set until you are cer¬ 
tain the trouble is not due to the 
installation. 

Maybe it's not the set 

The fade may be caused by a defec¬ 
tive antenna, a loose ground connection, 
or even a low and changing line volt¬ 
age. Make certain of it by disconnect¬ 
ing the antenna and using a length of 
bell wire as a temporary antenna, for 
example. Disconnect the ground com¬ 
pletely, and put a voltmeter across the 
line when the set is at its nadir. A radio 
will play very nicely when the line volt¬ 
age is high. But, when the line voltage 
is low, there is a critical point at which 
a slight variation will make a great 


change in the set’s output, or may even 
cut the oscillator off completely. 

When you have cleared the installa¬ 
tion of suspicion, then everything else 
is suspect, including the extension 
speakers, record player attachments, 
telephone cutoffs, etc. First consider the 
chassis in relation to its cabinet. Some¬ 
one may have stuffed papers inside, 
causing the temperature to go too high. 
Anything can have happened, including 
a visit from a family of mice. It is very 
possible that the set will play woil on 
your bench where, well ventilateii, it 
opeiates relatively cool. Won’t you be 
the embarrassed one when you return 
the set, and it still fades, running hot 
in its cabinet? If possible, take the cab¬ 
inet to the shop with you. If not, run 
the set, out of its cabinet and sitting on 
the floor, and see what happens. 

Bear in mind during all these she¬ 
nanigans that you are not trying to be 
the fair-haired boy of the radio service 
world, but that you are trying to sim¬ 
plify and localize your trouble by elim¬ 
inating one possible source of fading 
after another. 

Up to this point: 

You have established by personal ob¬ 
servation that an actual defect exists. 

You have cleared the installation. 

You have cleared the line voltage. 

You have cleared the chassis-cabinet 
combination. 

You know that a defect exists in the 
set proper—the chassis. 

Du not yank the until yuii lia\e 
iiiailr all the foregoing checks. 

When you do take the set to the shop, 
do so very carefully as not to jar it 
into normal operation accidentally. If 
you do jar the set, you won’t know 
what’s up when you get it on the bench; 
and what’s worse, you may jar the set 
again on returning it—and start it 
fa<ling again! {Continued on poge 62) 
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SnggrHt€d b|/ Arthur A, Henrikeort, ChicagOt lU. 
“See dear! 1 told you our television set 
hoiiM pay off!” 

RADIO-ELECTRONICS for 
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ALLIED> your leading suppliej^f NATIONAL 



AMAZING ALL-WAVE 
RECEIVER VALUE 


A poj)ular communications receiver for Amateur or 
SWL—featuring famous National t)erformance at low 
cost. Tunes 540 kc to 55 me continuously for })road« 
cast and world-wide short-wa\'e reception. Frequency 
hands: 540 kc to 1.6 me; 1.6 to 4.65 me; 4.65 to 13.5 
me; 13.5 to 35.0 me; 35 to 55 me; (tunes Amateur 6 
meter hand). Features: calibrated main and electrical 
bands])read dials; KF trimmer; noise limiter; adjust¬ 
able heat oscillator; 3-position tone control; relay 
terminals; “S” meter socket; universal antenna input; 
voltage-regulated converter, oscillator and HF cir¬ 
cuits; built-in FM speaker: standby Switch; 2*2 watts 
audio output. Uses following tubes: 6S(J7 ItK, 6SI17Y 
converter, 2-6SG7 IP’s, 6 H 6 ANL— 2 nd det. — A VC, 
6SN7GT 1 st audio-MFO. 6 V 6 GT audio output; \'R 
150 voltage reg. and 5Y3GT rect. Steel cabinet fin¬ 
ished in smooth gray; 16* y' x 8 *4 ' x ll^.^". For 105- 
130 V.. 50-60 cycles AC. Complete with tubes. Shpg. 
wt., 33 1bs. $0050 

97-595. Cash Price F.O.B. Chicago.OV 

Terms: $8.95 dou n, $7.12 monthly for 12 months. 


R.m StND FOR YOUR 
196-PAGt W50 

AllllO CMAIOO 


o.,». 

liy needs'. f o« q«o'ily 

ALLltD—world t I** ,^„,oney-»avin9 
equip»"e"' a» onicn», personal atten- 

!!,peedy,«»P«'‘''';”*;;;’rn every order. 
mVAUItO Catolo9 

Oct 





the world’s greatest 
communications receiver 

VALUES! 

BUY ON RADIO’S MOST LIBERAL TERMS 



LOW-COST PROFESSIONAL MODEL 

Here is the liigliest-quality communications receiver ev^er available 
at so low a price* Here’s the most for your money in every way! 
Four band tuning covers 500 kc to 35 me continuously: Band D. 
500-1420 kc; Band C. 1420-4200 kc; Band B, 4.0-12.0 me; Band A, 
12.0-35.0 me. Separate main tuning and bandspread dials provide 
either general coverage or bandspread for any portion of any fre¬ 
quency range. Modern circuit uses: i2SA7 converter, 12SG7 IF 
amplifier, 12 H 6 2nd. det.-AVC-noise limiter, 12SL7GT 1st audio 
and beat oscillator, and a 35LGGT audio output. Uses 1-35Z5GT 
rectifier. Professional features include: automatic noise limiter, 
codc-plione switch, band-selector, adjustable pitch beat oscillator, 
headphone jack, built-in 5 " PM speaker, and universal input for 
single wire or doublet antenna. 

Calibrated main tuning lias all important amateur, police, and 
foreign broadcast bands plainly marked. The NC-33 is finished in 
smooth gray enamel, with glareless translucent dials, and chrome 
trim. Size, 16‘i/x 8 ^ 4 " x Operates from 105-125 volts, 40-60 

cycles, AC, or 105-125 volts DC. Shpg. wt., 18 lbs. $C*T50 

97-596. Cash Price, F.O.B. Chicago. ^5/ 

Terms: $5.75 doum^ $5.49 monthly for 10 months. 




ALLIED RADIO CORP., Depf. 2-MM-9 
833 W. Jackson Blvd., Chicago 7, Illinois 

Enter order for National Model. 

Enclosed □ Full Payment 

$ Q Part Payment. Balance C.O D. 

n Send Time Payment Form 
□ Send FREE 196-Page ALLIED Catalog 

Name. 


Address. 
C//V.... 


. Zone . State. 


OECEM BER. I 949 
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for immediole delivery! 


THE MODEL 999—A COMeiNATION 

SIGNAL GENERATOR 
AND SIGNAL TRACER 


Signal Generator Specifications: 

Frequency Range: ISO Kilocycles to SO Megacycles. *The R.F. Signal 
Frequency is kept comnletely constant at all outiiut levels. 'Modulation is 
accomplished by Grid-blocking action which is equally effective for 
alignment of amplitude and frequency modulation as well as for tele- 
viston receivers. *R.F. obtainable separately or modulated by the 
Audio Frequency, 

Signal Tracer Specifications: 

Uses the new Sylvania IN34 Germanium erysial 
Diode which combined with a resistance-capacity 
network p'-nvidcs a frequency range of 300 cycles 
to 50 Megaeyetes. 

The Model 999 comes complete with all test leads 
and operating instruetions. ONLY 


THE NEW MODEL TC-75 TEST CRAFT 

A COMBINATION TEST 
SPEAKER & SIGNAL TRACER 


• • • P'' 

♦— • p« 


plus speaker 
substitution 

us resistor tester 
us condenser tester 
us resistor 
substitutor 


plus substitute 100 V 
D.C. power supply 
plus field substitutor 
plus voice coil 
substitution 
plus signal tracer 


• plus condenser substitutor 


■ plus an experimental one 
stage audio amplifier 
..... • plus universal output 

plus output indicotor tronsformer 

Complete including signal tracer probe end full Instructions, 
A must for every radio serviceman and engineer. 


Same quality and tca'ures lor 7' 
kit. complete.less tubes 

Comptete with tubes, $99.50. 
cabinet 


^5950 

special designed 
$19.50 


ONLY IS THE COST 

for the sensotlonal-oew-improved 

T E L E K I T 

TELEVISION KIT 

Operates the lO". 12". l2'/a'. 15" and 16' picture tube. 
Complete with new built-in*pretuned and aligned 13 
channel tuner, all parts and easy step-by-step instruc¬ 
tions and schematics. $62.99 less tubes, complete set of 
tubes, including 10 BP4 picture tube $49.50, special 
designed 10' cabinet $21.50. 

An amazing value, even a beginner can assemble one of 
these One. new. improved television kits. Uses the new 13 
channel tuner, prewired and factory aligned for the en¬ 
tire television spectrum. Highest quality parts and excel¬ 
lent circuit assure perfect performance. Circuit designed 
by outstanding TV engineers. Contains RF stage, oscil¬ 
lator and mixer. Uses new IF coils, providing maximum 
gain and picture definition. Sound reception is high 
quality FM for years of listening pleasure. 


THE NEW MODEL TC-50 TEST CRAFT 


TUBE & SET TESTER 

A complete loboratory, oil purpose test-instrument, 
this versatile comblnotion tube and set tester will 
accurately test all up-to-date designed tubes. The 
multi-meter section affords many necessary measure¬ 
ments for everydoy’s service work. 


Immediate delivery from stock. 20% deposit required on C.O.D. orders. 

METROPOLITAN ELECTRONICS & INSTRUMENTS COMPANY 

106 FIFTH AVE, DEPT. RC-12 NEW YORK 11. N. Y. 


The New Model TC-50 Tube and Set Tester combines 
seven instruments, D.C.V., A.C.V., O.C.M.A,, Ohms, Out¬ 
put Meter, Decibel Meter and Tube Tester. Full scale 
accuracy to 2%. English Reading GOOD and BAD scale 
for testing tubes. Obsolescence reduced to obsolute 
minimum. Simple ond quick reading charts for tube 
testing. Multimeter section affords most popular every¬ 
day’s measurements. 

Complete with test leads, tube chorts RQ 

and all detoiled, operating instruc- ▼ 

tions. V V NET 

Sixe 8 '- 1 10 Vx" 1 5". 


{ContiuKed from page 60) 

A number of tools on the market are 
designed to aid in the servicing of fad¬ 
ing radios. The best of them is perhaps 
the Chanalyst, or channel analyzer. 
This live-eyed monster that never sleeps 
can watch five sections of your radio 
for you. In effect, it is five vacuum- 
tube voltmeters. You hook one section 
of it to each section of your set, and 
let her rip. When the set cuts out, you 
look into the electric eyes, and learn 
immediately whether it’s the r.f., mixer, 
i.f., output, or power supply that has 
lain down on the job. 

While this instrument is very good, 
a better instrument is still that brain 
supposedly lodged beneath that detec¬ 
tive cap. Even after the Chanalyst has 
put the finger on the fading stage, or 
group of stages, you still have to locate 
the ofiending capacitor, coil, solder, 
joint, wire, rosin drop, or whatever is 
causing the trouble. That component 
may well be in another portion of the 
circuit. And very often, the set will 
leap back into action when you try to 
clip the test lead on the first suspected 
component and not fade again for sev¬ 
eral minutes, or in some horror cases, 
several hours. 

A few possible clues 

The experienced technician can some¬ 
times guess the trouble by listening 
to the set cut in and out. Here are 
some characteristic sounds, and their 
causes: 

Breaks in the front end of the set, 
antenna, and r.f. stages cut in and out 
with a cleanness, or lack of thump, 
which is veiy distinctive as compared 
to rear-end breaks. Breaks in the audio 
usually have a heavy-footed thumping 
accompanying them. 

An oscillator cutting in and out can 
be spotte<l by the signal’.s disappearing, 
an increase of rush, and a seeping in of 
all stations, especially if the set is 
tuned toward the high-frequency end 
of the broadcast band. 

When an r.f. stage cuts out on sets 
having a.v.c., the signal may or may 
not hold its level, hut the background 
noise may increase as the a.v.c. turns 
up the gain. The same thing happens 
w’hen an i.f. stage cuts out. 

When one of several audio stages 
cuts out, the set performs normally 
with the exception of a great loss of 
volume. But the signal is clear and un¬ 
distorted. Interstage coupling due to 
the existing wiring feeds some of the 
energy around the dead stage, making 
it harder to locate the trouble. 

If the set cuts out when the volume 
is turneil way up, very possibly the 
speaker voice-coil leads are making 
pool- contact. If there is no hum what¬ 
ever in the speaker, you can be certain 
the break is there. 

When one or more of the filter capaci¬ 
tors opens up, there will be—in addi¬ 
tion to an increase in hum—the possi¬ 
bility of decrease in volume (due to a 
lowering of plate voltage) of audio 
oscillation, motorboating, r.f. and i.f. 
oscillation, because of lack of the filter 
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hallicraffers 

11-TUBE FM AH CUSTOM CHASSIS ONLY $ 59.95 
^ WORLD'S FINEST CHASSIS VALUE, REGULAR NET WAS S110.00 

* OUTPUT HATCHES 8 OHM VOICE COIL. 

* PRICE WITH 12" COAX. P. M. SPEAKER $69.95. 

Model S-S6 Hallicrafter*. ] 1 tube AM-FM radiu receiver chUMla for bniadcaet and FM 88 to 
Ii>H flic. Autiiiuaiic frcfiuency runtrul on KM. liolds the receiver in (H'rfect tune. Phono eon. 
iiecticin on rear of rhaaal*. Full ranse Uiiie control with ba<.!i booal. Push-pull OK0 tubes In 
audio system. Fieiiueney reaponHe essentially flat, from 50 to 14,000 CPS. Wide vision accu¬ 
rately calil>ralerl allde rule dial, with prentdectlon on broadcast l»and. Output transformer 
iiialrhes any 8 ohm PM H|>eaker. 4 antenna term Inals, two for AM and two for PM, This Is the 
hnesi tyiH’ home radio that we know of tixlav. Better tret your order In early. Designed to be 
use 1 In comnieiclal railbi sellInK In the 8400.00 to fdOO.OO class. The reitular dealers net 
on this chassis is S> 10.00. However a lucky tntrehase enables us to offer these brsnd new. 
factory carloned s-.5n HaUicrafters chassis. rt>in|jlele with lubes and operating Instructions, at 
only 880.98 less sfM-aker. Chassis size x 10 z 734". Weight 22 ll»s. Brand new factory 

rartinuHl. Buv your S-56's with a wide range 12'' coaxial PM slieaker. Both for only 869.95. 


Onler your 8-36 complete with a 
832.90 list Clnaudagraph 12 inch co¬ 
axial PM speaker. Combined shipping 
weight 35 lbs. Both for only 869.99. 


S-.56 Halllcrafler FM/AM custom chas¬ 
sis. Matches any 8 ohm PM speaker. 
Only 859.98. 



6 TUBE 
AC DC KIT 

$ 9.95 



6 Tube Superbet, Broadcast AC-DC Kit, 
using full size tulies. Housed In a Farns¬ 
worth lilustic rahiiiet. with slide rule dial. 
It.F. stage. 2 gang condenser, loop antenna 
and 3* speaker. This makes a factory like 
radio. The cadmium chasais is ready punched 
and sockets are Installed, This isrpe of kit 
usually sells for at least Si5.00. All Pa^ 
furiitslieil. including tubes: t3K8. 2-I28K7 
I2.‘<K7. and 3.tZ.5. Complete with 

diagrams and photos. Kit M<-del FS-6. Wt. 
8 lbs.89.95 


3.WAY— 
PICK ME UP 
PORTABLE 
RADIO 
ONLY 

$ 9.95 

SersationaJ New 3-Way Portable Badlo Kit. 
4 tubes plus rcctlller. Iluuseil in an all 
aluminum, lealtiei^tte tnivered case made 
bv Fariisworih. ihh» uu lid with loop antenna 
built-in. SIse 5 a 9 a O". Build yourself 
e nrnfesalonai looking radio with this kit. 
£vtry piece furnished including tubes; lR5. 
1T4, I.S5. and 3V4, aa well as easv to fol¬ 
low diagram and Photo. Receives hroadcasi 
540 to 16.50 KC. This set will make • full 
two gang auperhet. that looks like a 640.00 
r*.dlo. We should ask 8I7 0'» for thi" kit. 
Howerar, llae pcodueilos makes this 89.98 
once possible, .stock No. KP-4X. i-omiOi-lt- 
kit less baberlo*.. .^hipping weight 9 lbs. 
Set price 89>9B. Ktt of batteries. 67 M; 
volt “B” and '‘A**. 83.35 extra. 

BUILD YOUR OWN 
RADIO STATION 

MINIATURE 
« f 1 BROADCAST 

4 j STATION 
RiT $6.95 

Kit Mislel DK OX. Build yuur own miniature 
n<» Volt Ac-nc 4 Tube Hmaiicast Radio 
station fHdrt to irmo K.r.'. Broadcast frnm 
Cr%-slal Mike or phono record iWarning: this 
iransmltti-r must t»e UHed with only a alu»ri 
aerial, otherwise you will hmadcasl two nr 
three miles). Complete kit with tuiies. dia- 
rram and «|»<‘ridl**g instruct ions. Weiglit 4 

lb-.. Misiel DK-fiX. Net.86.95. 

MimK-I DB-flXWT Miniature Radio Trans- 
niliter wired ready to operat-. Net. -56.95. 
Cry stal Mike A Desk Stand 84.95 extra. 

COMPLETE AMPLIFIER KITS 

^ D C-' 0 C B- 


12 WATT KIT 20 WATT KIT 
TM-12 $10.95 TM-20 $15.95 

Kit Model TM.I3. 13 Wait Ampllfter kit. 
Ideal for ■ high quality rccorii player as a 
P.A. .System or recording ampllfler. Matched 
i-omponent i>arts ready punched chaasla. One 
control fadea from phono lo mike. Input 
compensation for O.E. Variable Reliictanre 
pick up. Output matches 8 ohm Voire Coil. 
lOO Mill Power Transformer. Complete W'lth 
tubes, diagram and photos. 2~6V6. 2—12AX7 
and rectiner. Varlshle tone control. Mndet 
TM-12. Weight lt> lbs. Net 810.95. Crystal 
ntllitv mike and desk stand 84.93 extra. 
Model TM-12WT amplifier Is TM-12 kit 
wired ready to operate net 814.99. 

Kit Model TM-30. A high quality 20 Wall 
Audio Amplifier with 133 Mill Power Trans- 
lurnivr and puah ppll Bl.fS's. Inputs for mike 
or piiono pickup. Compensation for G.E. 
Variable Reluctance pick up. Tone and fader 
rantroJs. lias heavy duty universal output 
transformer to match one or two Stieakers. 
Ready imitched chassis. Price Includes tubes, 
dtseram and Phnios, 2-fl| n ''-TNT. 774 
Frequency response 30 to 12000 Cns. XiC 
.Model TM-20. weight 20 lbs. .Net Is 8l3.»irl 
Mmlet 1M-20WT ampjffii-r Is T.M-20 kU 
wire.! resdv to operate net 820.95. 


I 


8-TUBE HALLICRAFTERS MODEL S-59 
COMPLETE WITH 12" COAXIAL SPEAKER $ 42.95 


Model S*59 HaUicrafters. high fidelity, 8 tube FM AM chassis, for custom 
installations. Receives broadcast 540 to 1700 kc anti FM 88 to 108 me. Size 
12Mi X 7*4 X 9”. An excellently enirineerid chassis, with accurately cali¬ 
brated sliife rule dial. Variable tone control and 60 to 14,000 CPS wide ranire 
audio. (Push-pull 6K6‘s) 8 ohm output transformer will match most 
speakers. No special output transformer rei|uiro«i. Loup antenna built on fur 
broadcast reception. Includes tubes; 2-fiRA6, 6IIK6, 6AL5. 6SQ7, 2-6K6 and 
5Y3. This is without a doubt the mtist radio chassis we have ever been able to 
offer. Better rush your order now. We have them. Price less speaker $32.95. 


Hallirrafter S-59, 8 tube custom 

FM/AM chassis, with Cinaudaftrabh 
12 inch hisrh fidelity coaxial PM 
speaker, a.** pictured. Shipping weight 
2S lbs. Both for $42.95. 


Hallirrafter S-59, custom FM/AM 
chassis, output matches any 8 ohm 
PM speaker. Pricetl loss speaker, 
shipping weight 18 lbs. Net $32.95. 



ACCESSORIES FOR S-56&S-59 | 

Adapts your s-.'hI ur .s-39 for use with a mlrr«>- ' 
phone or variable reluctance pick up. Dual pur- I 
pose preanndifti-r. Only 4 wires to niiiiiect. tin- ( 
structiMio- riimisnedi Input Jacka for General 
Electric varlalde relurlanre pickup and crvatal or ■ 
dynamic nnk,-. This ntakes vnur S-.IO a home 
r. Hvateni. .Shiniditg weight 2 Iba. Size 

:H s X I X :i”. Net 83.95. 

Shurc 708A. regular 822.00 Hat crystal mike 
with cord. 88 lb”- extra. .Adjustable bantiuct type - 
desk Ml and 82.95, extra. 


CONSOLE CABINET FOR S-59 $19.95 

fieauiiful idond runaole cabinet. 33" high. 17" front to hark and 21" 
wide. The lower half Im divided for record albums. A hinged lid 
ixivera the radio changer compartment. Changer siMire 12 x 15". 
Radio panel is ready rut for the Ilallicrafler S-.3t). Hae any speaker 
up to « K O". Shlpning weight 40 lbs. Stock No. JB-4 blond rablnel. 
really rut for S.39. with uncut changer Uoanl. Net 819.93. O X U" 
r.M speaker 82.0.', rxtia. 

Slock No. .111-5X. above blond cabinet with blank radio panel (radio 
area H x 1.3". changer area 12 x 15".) Net 819.95. 

No. n-IOOO, above blond cabinet, changer area 15 x 15". radio area 5 x 13". 
over to autt your needa aa record player or rumlilnatiun. Net 814,95. 




COAXIAL" 
Reg $32.50 
. List P.M. 

/ SPEAKER 


TELEVISION MAGNIFIER 

Regulor $25,00—FOR ONLY. 


$T-95 


.Vfadw espeiially for uk. to our own apeclAra- 
tioni tiy a nationally known speaker com- 
pnny. ReSlHinse 40 to 17.000 CPS. Just 
iMH>k in place of any 8 ohm P.M speaker 
and have the finest tone quality. Shipping 
weight 8 Ills. Stock No. CIM3X, Net 
812.9.7. Two for $24.95. 



Stock No. HA-22, I 2-inch x 17.inch Tclevlaloii Magnifler. 
Made of crj-stal clear plastic ami oil-tlUed. MagnlAca 
your preaent 7-, lO- or 12-liich television picture up to 
four times. We offer you theae new factory cartonetl 
magnlflerx. You provide your own means of inouniing to 
your TV set. Edge of niagniflpr'may In* drilled and hung 
on set with coril. Thla lens is a 825.<>(i value, but McGee 
ulTerH it to you for only 87.95. When ordering, include 
poNlage for 22 lbs. * 


Hi-Fi OUTPUT 
FOR P.P. 626 

$6.95 

Why pay 820 or 830 for 
an output? Our lab teat 
proved this the ijcsl value 
today. Keaixinse from 20 
to 20.0011 cycles. 6600 
ohms plate to plate with 4-8-15-2.50 and 
500 ohm --ectuMlary. hhibplng weight 8 lbs. 
Stock No. A- lo;j. Net 86.95. 



Sarkes Tarzian 
13 CHANNEL 
T,V. TUNER 
ONLY $7,95 

Sarkes-Tarzian. 13 channel tuner for Telo- 
viaion receiver. Thla 3 tube front end is 
all wired, including tube sockets. The same TV 
front end aa used by several nationally known 
manufacturers. Built In antenna trimmer. 
Offered with printed schematic diagram. 
Priced complete with 3 tut>es: 6t'4 osc.. 
flAG5 mixer and 6nH6 RF amPIift«r. This 
unit Is worth twice our lirlce. All wired. 
outlMit Is to be H-fl InUi vour video channel. 
It can be inotinied and used with the Fanis- 
worth GVZ.ffO chassla. advertised below. 
Weight 2 Ihs. Stock No. SK-T3. Net price. 
Sarkes-Tarzian. 13 channel tuner with 3 
tubes .87.95 


TELEVISION POWER TRANS. 



$ 2.95 



CAPEHART 
TWO POST 
RECORD 

CHANGER S6.95 

Rciiulre Adjustment. 

Capehart Changer 8coop. L'sed on famous, 
higli pricetl c-oinhIllations. Theae changers 
have been removed from sets; to t»e re- 
piaceil with twin siH>ed changers. Require 
Minor Repair. These have Capehart true- 
linibre variable resistance cartridges. Re- 
qulre-i same gain as the G.E. VR i-nrU-ldge. 
Cuniierting Tnstructiona furnished. Base 
size lH4'^l4i<*". Welglit 23 lira, stock 
No. N'K-:i. 56.95 ea. 

Extra lone arm. with MLP-1 Crvalsl car¬ 
tridge ami bemianent neiHlIc. 81.00. extra. 
Extra tone arm. with fJ.E. RFX-O10 varl- 
aide reluctam-e cartridge. 83.95, extra. 


G.I.T.V. FRONT END SCOOP $L95 

Q I 13 Channel T.V. front end. Requires 
tube* 6C4 and 2_eAC,5. These tuners are 
In damaged condition, hut are Ideal for the 
experimenter and for btilldlng TV booatera. 
Also for schools as class room aids for train¬ 
ing. Stock No. MA-13XT weight 4 Iba. net 
82.95; Kli of 3 tubes 99c extra. 


T. V. SCOOP $5.95 


Farnsworth Television 
Chassis Muflel GVZBO par¬ 
tially built U|> ChSMsIs Size 
12x17. Has 16 Tulic sock¬ 
ets and over 15ti amal 


parts iResistur and Ceramic Condensersi no 
—■■ -- “ tuning unit. Sweep 


colls or Transformers ___ 

and a>nc. chculta are all partially wired up. 
This T.V. Chassis Is itleal for the student 
anti exiH-rlmeiuer. Learn T.V. by hulldlne 
tour own set using this chassis to start 
from. Furnished with a 1948 regular 83.00 
Supreme Publications Television Manual, 
which has a com pie le schematic of this 
chassla as well as 9 pages of service In¬ 
formation. 

If you want to play with Television here 
is a •iiaticc to Ket startetl. 

Farnsworth 0VZ60 fiartlallv built Up Chasala 
and 48 siibrcim- T.V. Manual all for 85.95 
Include onstage for 11 Iba. GVZOU Chassis 
nnlv 82.95. 


OVZ-60 Power Transformer. 
C-9423UZ. A 135 ma. taptwd 
i lu volt tirimary. 8upiille-i 
Plate voltage and tiJament 
lor part of Farnsworth T. V. 
. - Chassis. 375 volts D.C. 6.3 

tllament. Adjustable voltage. 
Size. JVa X 3-%4 X 5 i/i". high. ShInpIng 
wight. 7 Iha. .Scoop price. GVZ.60 T, V. 
i^wer Transformer. .. 82-95 

JEFFERSON T.V. PWR. TRAN 

T;.Y.’ **®’**^ ■‘inllar to R.C.A. 

290 ma. IIO volts 6C ^cle. 760 volts 
D.C.. filaments 5 ,;^olta at 3 amps.. 5 volts 
® Volta at 8 amps. Trans, 

t Shipping weight. 

12 Ihs. Slock No. MH-4F. Net brire. .86.95 

Television Vertical Deflection Output Trans- 
weight 2 lbs. Stock No. 

VD-5000. Net price.81.95 

Television Focus Coil. Top quality for lO or 
12" tubes. Similar lo K.C.A. No. 2021)1. 
Net price 83.49 

Horizontal Oscillator Transformer, stock No. 
ll-MA. Net Price.09c 


Pul and High V'oltage Transfurmer. Sale 
price regular 8-1.70. Net 84.49. 

RCA 203D3 I>t-rmanent Magnet Ion Trap. 
Sale Price 99c. 

RCA 2011)1-20103 Deflection Yoke. Sale 
Price regular 84.50. Net 83.49. 

10BP4 Picture Tube. Manufacturer aaya 
theae tulK-s are guaranteed perfect except 
*■‘*^1** apeciftcatlons. 

Net 819.95. 

Gmulne Dumont I2QP4 Picture Tbbe. All tn 
original factory cartons. Sale Price 827.95. 

TELEVISION COURSE $3^ 


We think Ifs the 'flnest' value _ 

v*'. .......... 53.do 

gT-40LL Television antenna. Stacked high 
and low band folded dipoles, with reHectora 
and mast. Regular 815.00 net. McGec'a sale 
nrlce ..86.4a 


McGEE RADIO COMPANY • 


Prices P.O.B. K.C. Send 280, deposit 
with order, gal. sent C.O.O. With Parcel • 
Post Orders include Postage. 
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WRITE FOR BARGAIN FLYER. 

Grond Ave.. Kansos CHy, Missouri 


DECEMBER, 1949 
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A MESSAGE TO 

Service-Dealers: 
WORRIED ABOUT 
COMPETITION? 
Become the 

TV SALES 
ond SERVICE 
CENTER 

IN YOUR COMMUNITY 

• Beat competition at a profit 

• Stop being undersold — by 
anybody} 

Here s a real opportunity to MAKE MONEY 
in Television. IT yow con quolHy, you con 
become the Transvision Television Center 
in your community — ond BUY TV ond 
RADIO PARTS AT JOBBER PRICES. Proc 
tically no investment required. This offer 
s open only to service-dealers in territories 
^here we do not hove an outhorized dis 
ributor. f 

Contoct Transvision ot New Rochelle. 
N. Y.. for detoils on Transvision’s 'TV 
Center Pan. DO IT TODAY! 

• NO FORCED PURCHASES 

• NO "TIE-IN” DEALS 

• NO CAPITAL PROBLEM 

• NO INVENTORY PROBLEM 

Get the FACTS about the omoiing Trons- 
vision Deoler Plon. It will give you o big 
stoke and big tuture in television. 

I-ILL <M T AMI THIS 

CAM rtl.N \0\V! 

TRANSVISION, INC. 

new ROCHELLE. N. Y. 

Yes, I want to MAKE 
MONEY in TELEVISION! m i. 

( ) Send details oT TV CENTER PLAN. 

Nome . . 

(please print) 

Address .. • 

City & State 


capacitor’s bypass effect on a.f. and r,f, 
cii r rents. 

When one of the cathode bypass ca¬ 
pacitors in an audio circuit opens, there 
will be an appai-jnt lo.-s o. ha.'<s and 
possibly a jrreat .oss of volume in the 
lou Is )cak j . 

Intermittent capacitors often react 
to line-voltajre fluctuations. Switching 
on lights in the same room makes them 
cut in or out. Cold-soldered joints, on 
the other hand, are very susceptible to 
viluations. 

The cycle of fading should he care¬ 
fully noted. A short cycle is moi*e often 
<lue to a tube. A long cycle is possibly 
due to .some heating or thermostatic 
effect. 

Systematic procedure 

These ai e hut some of the many ways 
fades give themselves away. However, 
before you touch any of the set’s com¬ 
ponents— unless the trouble is staring 
you plumb in the face—clear the tubes 
first. Replace them with another set 
known to he good. Do not depend upon 
a tube tester to check tubes suspected 
of fading. Most testers merely check 
the emission of the tube, and none of 
them duplicate tne exact conditions 
It encounters in actual operation in a 
receiver. 

Check the tubes by substitution be¬ 
cause a tube can, and often does, re¬ 
act exactly like a cold-soldered joint or 
intermittent capacitor. 

Your next step is to check the sol¬ 
dered joints. This is very important in 
new sets where a cold-soldered joint 
is much more common than in an old 
one. (Obviously, if the old set had a had 
joint, it would have caused trouble 
before.) 

Go over the joints with a hot iron. 
This seems to be a lengthy method, but 
is a wise one. For one thing, the hot 
iron marks the joints you have inspect¬ 
ed, For another, it is slightly impossible 
to spot a had joint l)y eye—^or any other 
way! 

With the accessible joints cleared, 
next have a go at the wires. Tug and 
pull on them, keeping in mind the fact 
that a wire has two (or more) ends, 
and that pulling on one end also moves 
the others. 

Next in line come the capacitors. If 
you have more or less located the de¬ 
fective capacitor (or capacitors) with 
iiistiument.s, replace it (them) and 
check by listening. However, replace¬ 
ment of capacitors is not a simple prob¬ 
lem. with one exception. If the set is 
fairly new, you can safely assume that 
the defective capacitor is an accident, 
and that the rest of them are up to 
snuff. 

If the .'*et is an old one—and a midget 
—your best bet is to rip tfu ot oil oof, 
excepting micas (they seem to last for¬ 
ever) and not waste time testing each 
one. If the old. hut liiig<% you arc 

(Iclinilcly faced with the eiiM of a com¬ 
plete capacitor replaceiiumt. ^ our hc>l 
and safest bet \> l€> sell your eusloiiier on 
the idea. 

Your next best bet is to replace all 


the capacitors on or in the defective 
circuit. That is, if the intermittent 
capacitor seems to be one of the fillers 
- out with all the filters! If it is one 
of the bypasses in a tone network— 
out with all of them; and so on down 
the line. 

Your next move, if none of the fore¬ 
going approaches are practical in the 
given case, and you believe the fault to 
lie in one of the capacitors, is to try 
and find the faulty one. The problem 
is that the capacitor at fault won’t lie 
down and stay dead, hut gets up and 
works when you approach with your 
test leads. Therefore, you have eithc! 
to locate it by way of its associate cir¬ 
cuits or by forcing it to lie down and 
stay down. A good stunt (if you coo't 
replace all the capacitors) is to un¬ 
solder the hot end of each suspected 
one. When disengaging a cajaicitoi 
duplicates the fade exactly, you may 
he a little nearer the solution of your 
mystery. 

Some technicians test pigtail capac¬ 
itors by wriggling them while the set 
is in operation. Other equally com¬ 
petent men will tell you that wriggling 
will send them on their way to inter- 
mittency. 

Some bring a hot soldering iron near 
the suspected capacitor, an<l hope tlic 
additional heat will cause it to act up. 
Some use a loop coupled to a high- 
power, high-frequency generator in the 
belief that the induced current will 
cause the intermittent to become perma¬ 
nent. 

Others drop one corner of the set a 
few inche.s to jar the components, and 
still others warp the chassis with their 
hands, to put mechanical strain on the 
set. 

The most successful are those who 
toss the set out a ten-story window and 
quit the business. For the replacement 
of less than all the capacitors on an 
old set is a compromise—and just when 
to oompromi.se depends upon the serv¬ 
iceman’s judgment. No hard and fast 
rule can he laid dow’n here or anywhere 
else. 

Other components 

With the tubes, joints, wires, and 
capacitors cleared we can go on to te.<t- 
ing the remaining components in the 
receiver. 

Coils can he checked by momenta l ily 
flashing a high voltage through them. 
The theory is that the overload will 
cither make them or break them (either 
weld the break permanently togethei- or 
melt the ends further apart.) Other 
components will have to he tested indi¬ 
vidually in fashions depending upon 
their nature. 

Continue in this way, clearing part 
after part; follow a definite, systematic 
plan until you locate and arrest the 
offending part. 

If you follow this Sherlock Holmes 
system, you will eventually locate the 
trouble. But if you cross your finger^, 
trust to luck and your technical skill, 
and jump around in the set, you may 
never, never find it! 
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Repair Electrical Appliances and Utilities with the aid of 

THE AMSTERDAM MODEL 100 

ELECTRIC TESTER 


A NEW KIND OF INSTRUMENT FOR TESTING ALL 
ELECTRICAL CIRCUITS AND APPLIANCES SUCH AS— 




electric tester 

l«0EL-«» 


*T 

Lb f 

* 




CONTUMTT 


© 

i««ATOft 

O O 

coMT 


• RANGES 

• VACUUM CLEANERS 

• SHAVERS 

• AIR CONDITIONERS 

• HEATERS 

• REFRIGERATORS 

• IRONERS 

• SUN LAMPS 

• WASHERS 

• CIRCUIT BREAKERS 

• FANS 

• LIGHTING SYSTEMS 


• ETC. 

THE MODEL 100: 



Compact — hieaiuret: V/^* x Sl/g* x 2%" 

• Will test condenser for both opens and shorfs. 

• Will check field coils for opens and shorts. 

• Will indicate when one side of an appliance Or motor con¬ 
nected to the line under test is “grounded.'' 

• Will instontiy identify the "grounded" leg of any electric line. 


• Will accurately measure all Voltages both A.C. and D.C. be¬ 
tween 70 volts and 660 volts. 

• Incorporates a Continuity Indicator which is used for locating 
breaks in wiring, and "shorts" and "opens" in switches. 

• Will indicate excessive leakage between a motor and a line op 
to 10 Megohms. 

• Will indicate If an appliance, motor, etc. connected in a line 
is "open." 

• Will indicate when a three phase motor is running erratically 
due to a "blown" fuse. 

• Will indicate whether the current is A.C. or D.C. and if the 
frequency is 25 cycles or 60 cycles. 

• Is the ideal trouble-shooter os it will instantly locate opens, 
shorts and grounds. 

• Will test all bulbs, radio tube filaments, pilot light lamps, 
all fuses including cartridge, screw, etc., fluorescent bulbs, etc. 


ONLY$ 

Th» Model 100 Electric Tester comes housed 
in o round cornered molded bokelite case. 
Complete with all test leads and operating 
instructions. 



SHIPPED ON APPROVAL! 

NO MONEY WITH ORDER —NO C.O.D. 

TRY BEFORE YOU BUY! Yes, you need send no money with order or pay anything on delivery. Simply fill out this order form and moil it today. Try 
the Model 100 for 10 doys. If completely satisfied remit $5.00. If not, return the instrument—no explanotion necessary. 


AMSTERDAM SALES CO. 

Dept. RC.T2. 98 PARK PLACE. NEW YORK 7. N. Y. 

Gentlemen: Please rush one Model 100 Electric Teste.*. I will either remit $5.00 
after o 10-day triol or return the instrument via Parcel Post. 


SHIP TO:—Nome . . . .. 

Address 

City State 


□ FREE PREMIUM! 

Check here if you include $5.00 poyment with order. 
In return for saving due to bookkeeping, we will in¬ 
clude a set of 4 assorted key choins with your Model 
100. If the Model 100 does not meet with your whole¬ 
hearted approval after a lO-day trial, return It for 
full immediate refund of $5.00—keep the premium for 
your trouble. 


DECEM BER, 1949 















tu; I— 


rorei<|fi Newss 


TELEVISION 
SCOPE ^ 


SUPERIORITY 
AT A GLANCE! 

The vertical response 
of this economy TV 
scope is usable to 
5000 kc, not 50 kc. 
Response is Oat to 
750 kc, down 3 db 
at 1000 kc. Amplifier 
supplies a voltage 
gain of 20 at 5000 kc. 



AR.3 


Ck«clr thh n«c«iiory feolvre befor* you buy 
ofty icopo for TV vso. 

The R.S.E.« AR‘3 Scope has been built by Ross 
Armstrong to our rigid specifications. It's a 
complete unit that embodies standard hori- 
ZOntal amplifier ond sweep circuits with 
normol sensitivity. 

The case is S*' high x 5*' wide x 14* long, 
attractively finished In ‘“hammered**opalescent 
blue enamel. Operates on standard 110 volts 
—60 cycles—40 watts. Tubes, 3BPI-6AC7- 
6SJ7-6X5‘5Y3-884. Instructions included. 
Complete specifications upon PRICE 
request. SatisfoctiOn or your ^ m 
money back. $ A Q ' 5 

F. O. B. 
DETROIT 


AVAILABLE TO JOBBERS 
IN QUANTITY 


INTERCOM & RADIO 

AT A 
PRICE 
THAT 
CAN’T 
BE BEAT 



6 tube s«p.rh.t-3 tube WHILE THEY LAST 

intercom permits com¬ 
munication between ro- 
dio-moster ond up to 4 
sub-stotions. 

Original cos# }64.U> 


$2995 

With 1 sub-stotion 
ond 50 feet of coble 
Extro Sub-stations 
$3.95 each 


PUSHBACK 

WIRE 



25% BELOW MILL COST' 

1st class. Essex or Lens. ALL SOLID tinned 
copper, double cotton serve, waxed finish. 


1 SIZB 

C 01.0119 

too 

1000 

Produc¬ 
tion Reoi 

1 aa 

'lO 

~black-biiown 

_ J9_ 

3. T9 

4.49 

S.6SM 

'3,9SM 

RCO-WHITC-BLUC 

__49_ 

.69 

BROWN 

S.9B 



w ORDER INSTRUCTIONS 

Minimum order —$2.00, 25% deposit 
with order required for all C.O.O. ship¬ 
ments. Be sore to include sufficient post- 
Demof^ Tnrs — excess will be refunded. Orders 

Seof 0 / Ouohty received without postage will be shipped 
express collect. All Prices F.O.B. Detroit, 

Quantity and Export 
Orders 5o/iri#ed 


nAMA 


KHI/IV SUPPLY & 
EHGINllRING CO., Inc. 

BS AVt DETROIT 1 h MKH. 


European Report 

Ity Major Ralph lf\ Hallows 

Radio-Elbctronics London Cokkespondbnt 



novelty appeal and demonstrations of 
televisors on the stands and in the spe¬ 
cial viewing rooms were hound to be 
more exciting? than those of plain and 
simple radios. Nevertheless not more 
than half of England\s population will 
lie served by TV when the Birmingham 
transmission is atided at the end of the 
years to the existing London transmis¬ 
sion, Of that half* only a comparatively 
small proportion can even think about 
affording the price of a TV receiver. 
Hence, the majority of the tens of thou¬ 
sands of folk who kept the exhibition 
packed from .start to finish went to it 
with the idea of window-shopping at 
the television stands and of selecting 
at the others the new radio receivers 
that they are going to have now or 
hope to have shortly in their own living 
rooms. 

There’s no disguising the fact that 



Sa\€»y anil !\1oore ht^aring aid iloiiblcN as 
a broadcast receiver for one stalioii. 


Britain has had a big slump in radio 
sales for some months now for several 
interesting reasons. First, there's 
shortage of cash. Next comes purchase 
tax. This ups the cost of new radio by 
about 257# - and an increase of that 
magnitude is a pretty serious consid¬ 
eration. The radio manufacturers had 
a seller’s market for a year or two af¬ 
ter the war; hardly any domestic ra¬ 
dios having been made between 1939 
and 1945, when the war was over, there 
were hundreds of thousands of homes 
in which the old radio set was just 
worn out and simply had to be replaced, 
willy-nilly. 

Those are all contributory causes of 
the slump, but the chief one is that the 
radio manufacturers decided, for some 
(lueer rea.son, not to hold an exhil)ition 
last year. Publicity i.s the life blood of 
modern l)usiness. If you don’t keep on 
telling the man in the street what 
you’re doing, keep on showing him 



This pickup hits iiitcrchungcahle tdip-oii 
hcud.s for playing IhMIi sisindani a id LI* 
records. Magiielic. it has high oiilpiit. 


what it means to him. and keep on giv¬ 
ing him reason.s why he should spend 
his hard-earned money on your prod¬ 
ucts, he just dries up as a source of 
revenue to you. The Kadiolympia that 
didn’t take place la.st year was a los.« 
indeed, but the exhibition that did come 
off this year has put the new radio re¬ 
ceiver right back on the map for the 
ordinary man and woman. It gave visi¬ 
tors a thousand and one practical 
demonstrations to show that the old 
radio receivers in their homes weren’t 
up to the task of bringing in today’s 
radio programs as they deserve to be 
reproduced. 

It showed them three more important 
things: 

1 , New radios cost much less now 
than a year or so ago. This year, radio 
set prices average about 15'/r less than 
last year, 

2, Those en I lowed with critical ears 
can now obtain at reasonable cost far 
more faithful reproduction than was 
possible at a comparable price in recent 
years, 

3 , The railio receiver can be as pleas¬ 
ing to the eye as it is to the ear, British 
radios of today, with their cabinets 
made of lovely wooils or of beautifully 
colored plastic materials, are designed 
by artists. They have ceased to be 

RADIO-ELECTRONICS lor 
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Noiv, For the First Time— 

GUARANTEED 

TEST INSTRUMENT KITS 

* READ DETAILS OF UNPRECEDENTED GUARANTEE IN BOX AT BOTTOM OF THIS PAGE 


VACUUMTUBEVOLT METER 


FEATURES 

• Uses 4"/a"—2% .iccurate O’Arsonval type Meier with high 
torque movement and Alnico V slug. 

• Meter guaranteed against burn-out on ALL electronic ranges. 
Meter will not be damaged even when ini properly switched 
10 higher range. 

I Stabilized degenerative circuit results in linear D.C. scale. 

• Isolating test.Prod tor all D.C. Voltage ranges. 

■ MeQohm input resistance on all D.C. ranges. 

• Ohmmetcr accurately measures Irom 1/ lOth ohm to I bil¬ 
lion ohms. 


SPECIFICATIONS 

• D.C. VOLTS: <At II megohms input resistance) 0 to 3/30 
150 750/1.500 Volts. 

• A.C. VOLTS: lAt 1.000 ohms per Volt) 0 to 3 30/150- 
750 1.500 Volts. 

• RESISTANCE: 0 to 1.000 70.000/100.000 ohms. 0 to tO 
megolims 1.000 meQohms. 

• D.B. Based on ODb equals .006 watts (6 milliw.itts) into a 
500 ohm line. 

24 db to + .4 db -i- 10 db to + 38 db 

4 db to 4- 24 db -r 30 db to + 58 db 


MODEL KT.40 COMPLETELY WIRED 
READY TO OPERATE.S29.50 


n 

I 

j 


Model KT 40 Kit comes complete with 
all oaris including te«t leads. V.T.V.M- 
PrOd. circuit. oper.itinfi in»truCtlonB. 
etc. .. 


1 





r..-.;., TUBE TESTER 

Check octols, loctals, bantam Jr. peonuts, television miniotures, magic eye. hearing olds, thyratrons, the 
new type H. F. miniatures, etc. 


FEATURES 


> Ne«ly designed element selector switch reduces the pos¬ 
sibility of obsolescence to an absolute minimum. 

• when checking Diode. Triode and Pentode sections of 
multi-pui pose tubes, sections can be tested individually. 
A special isolating circuit allows each section to be 
tested as if it were in a sennrate envelope. 

• The Model 247 provides a suhersensitive method of check¬ 
ing tor shorts and leakages uii to 5 Megohms between 
any and ail of the terminals. 


r ■ 
I 
1 


MODEL 247 COMPLETELY WIRED 
READY TO OPERATE.S29.90 


J 


• One of the most important improvements, we believe, 
is the fact that the 4-i)osttion fast action snap switches 
are all numbered in exact accordance with Ihe standard 
R.M A numbering system. Thus. II the element ter¬ 
minating in pin No 7 of a tube is under test, button 
No. 7 is used tor that test. 


Model 247 K.t comes with .all 
parts, new speed-rcad chart, 
handsome hand-rubbed oak c.ibi- 
net sloped for bench use. A slip- 
on hlnfjed cover .s included for 
outside use. . 



90 

NET 



SIGNAL GENERATOR 

SPECIFICATIONS 

s Frequency Range: 150 Kilocycles to 50 Megacycles. , p p Signal Frequency is kent completely constant 

s F.M as well as A M. receivers can be speedily aligned at all output levels. This Is accomplished bv use of a 

with the aid of the Model B.450. Modulation in the special grid loaded circuit wliich Provides a constant load 

B-450 is accomplished by nrid-hlocking action which has on the oscillatory circuit. A grounded ptate oscillator 

proven to be equally effective for alignment of amplitude is used for additional frequency stability, 

as well as tor frequency—modulated receivers. • D'-r'-.f reading—.all catibrations are etched on the front 

« R F. is obtainable separately or modulated by Audio Panel. 

F rrquency. 

« Positive action Attenuator provides effective output con¬ 
trol at all times. moupi b- 450 Kit comps eomprotc er ij. FA 

r -^— - —— ——» — —— —— —— —— ■■ With all parts inctudinp eireolt. ^ H A'V *lll 

MODEL B-450 COMPLETELY WIRED L*’,'.^Ifl upw 
j READY TO OPERATE. S24.SO J “ ®^NET 


^UNPRECEDENTED GUARANTEE!! 

All kits advertised on this poge ore offered subject fo the following guarantee: If, after completion, the instrument does not operate to 
your fullest sotisfaction, you moy return it and we will ship you o brond new foctory wired and tested model tor only the difference 
between the price of the Kit ond the price of the complete Instrument Full credit will be given no motter whot stage of completion 
has been reached in wiring the Kit. 


20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO. X,T 

EXPORT DEPT. MARITIME INTERNATIONAL CO. 10 BRIDGE ST.. NEW YORK 4. N, Y. CABLE: FOXCROFT 


DECEMBER, 1949 
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AVAILABLE AT 
DEFINITELY 

LOWEST PRICES 

IN COUNTRY 


Following is a list of television 
tubes available in large quantities. i 
Each tube is individually boxed 
and tested and also carries a 
money-back guarantee. 


1B3 

6X4 

6W4 

5U4 

6BJ6 

12AX7 

5V4 

6BH6 

12AU7 

6T8 

6J6 

12BA7 

6BA6 

6AK5 

12AT7 

6AU6 

6AG5 

12S8 

6BE6 

6BF6 

12BF6 

6AT6 

6BA7 

12SN7 

6A95 

6AL5 

19T8 

6BG6G 

6V6 

19BG6G 

658 

6SN7 

35B5 

6C4 

6SL7 

117Z3 


Many other types of radio and ' 
television tubes avoilable. Write 
for complete information. 

NO RETAIL 
ORDERS ACCEPTED 


All inquiries from the State of Indiana 
should be forwarded to the ESSE RADIO 
CO., 40 W. South St., Indianapolis 4, Ind. 


NEW JERSEY 
RADIO AND 
TELEVISION 
TUBE COMPANY 

71S ELIZABETH AVENUE 
ELIZABETH 4, N. J. 

TEL. ELIZABETH 2-5TS0 


things that must be tolerated in an 
otherwise delightful living room be¬ 
cause one cannot get anything better. 
On the contrary, these are models 
which arc either so small and unobtru¬ 
sive that their presence passes unno¬ 
ticed. or which are in themselves so 
beautiful that they add to the attrac¬ 
tiveness of their surroundings. 

To take one example, the peacock is 
a glorious bird when you see him full- 
face with his tail fanned out. If, 
though, you happen to be behind him, 
his southern aspect leaves much to be 
desired! So with most radios: their 
fronts pass muster, but their far-from- 
heautiful backs must be place<l out of 
sight against the wall, which very 
much limits the positions they can oc¬ 
cupy as pieces of household furniture. 
One of the newest non battery portables 
is housed in a molded plastic cabinet, 
with front and back identical in ap¬ 
pearance. Even the tuning scale ap¬ 
pears at both sides of the set. It can 
thus stand anywhere in the apartment. 

Some small receivers 

Some tiny receivers were on view at 
the show. The “world’s smallest super- 
het” is a four-tube midget measuring 
only approximately 10 x 4 x 3 inches. 
There were portables and personals 
making the fullest use of miniature 
tubes and components and weighing as 
little as 3Va lbs., including all batteries. 
An automobile radio set shown, meas¬ 
uring 9% X X inches and 



Tlii» iiiitonuihilc radui rereiv€*r, said li> 
il!» iinikcr. i^luslerudio. I» b«* Britain's 
smallcMl. is 9*^ x 314 x 6 Vs inches. 


weighing only 10 lbs. (see photo), is 
particularly useful in the 7-15-horse- 
power autos of which we make so 
much use on this side of the Atlantic, 
They haven’t much room to spare and 
these small radios fit in where others 
won’t. In any case, though, why carry 
a large and heavy automobile radio if 
a small, light outfit does just as well? 

Speaking of the radio set as a piece 
of furniture, one model interested me 
considerably. This is built rather on 
the lines of the expanding bookcase on 
the add-on system. Start, if you like, 
with a smallish table radio. Add a big¬ 
ger loudspeaker in its own cabinet and 
this becomes a console model. When 
next your bank balance is again right, 
a new unit makes the whole a radio- 
phonograph. An automatic changer and 
a storage cabinet for records can be 
added as time goes on. Another add-on 
unit provides television. Thus, from 
quite a simple start can be built up 
progressively an instrument giving ev¬ 
ery facility for home entertainment 
provided today by electronics. 

{Continued on page 70) 


^HARD-TO-GET PARTS-n 

POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 



IDEAL FOR CXPERIMCnTCRS—101 USES 

Sturdily coii.iniclwd u> preciNlon 
Btxndmrds, ibis »eU-BtHrtlrr-; Bhudvd 
pole A.C. Induction mulor i>ow- 
vrful t'nuuRh for » iiuiiil>er td uw*. 
Some of the** are; Automatic T»m- 
ino Device*. Current interrupter*. 
Electric Fan*. Electric Chime*. 
Window Di*pl*y*. Photocell Control 
Oevic**. Electric Vibrator*. Small 
Grinders. Buffer* and Polisher*. 
Miniature Rump*. Mechanical Mod- 
el*, siren*, atul other appIn'Ntiniis 
Connume* about 15 watt* ol 
power and ha* a speed of J.'iOil 
r o.m. When geared down, this 
sturdy unit will constantly oper- 
•te an lS*ihch turntable loaded 
with 200 lb*, dead Tit*'*’’*, • d—n 

DI met I (Ilona S* hlRti by 2* 
haa 4 convenient mountliiE »tud^: jj* 

by diameter, and run* 

retaintMt; hearlniCK. DejiiKned for 110*^0 volt*. 50-60 
fvflea. A.C. mily. Shp. Wt. 2 Iba. _ _ 

itCM NO. 147 Cl Qk 

VOUR PRICE. ^ 


ULTRA MAGNET 

LIFTS MORE THAN 20 TIMES 
ITS OWN WEIGHT 


LITTLE GIANT MAGNET 


Ltrta 5 Iba. eaally. Weigh* 4 o*. 
Made of ALNtCO new hlEh-maffnetle 
steel. Comiilete with keeper. World's 
most powerful magnet ever made. 
The experimenter and hotibylat will 
And hundred* of excellent uses for 
this hlEh Eiualliy permanent magnet. 
Measures IV* X I Ml*. Ship. Wt. 




$1.25 



GENUINE MICROPHONE TRANSMIHERS 



Regular tolepbooe traus. 
mlCtora taken from a Jaixe 
telephone supply company’s 
overstock. Work perfectly 
on 2 drr cell*. Can be 
u»ed on P.A. systems, call 
Kvateina. tnter«communtcB. 
tlona set*, short-line tele, 
phone circuits, hnuse-to- 
houae or farm.to.farm 
’phone llnea. also to tstk 
Ihrough your own radio or 
as concealed dlcia phone 
pick.up. UHeful replace, 
me lit* on battery •u,>erated 
rural telephone llnea. 
these: are aENtllNE. 
TltANSMIXTEKS. MMIE: BY 
KELLOGG. WESTE:RN ELECTHIC ANT) STHOMflERr.. 

CARLSON, excellent in appearance and nperailon. A 
remarkable value and oua seldom offered In these 

time*. Ship. Wt. 1 lb. 

ITEM NO. ISO Cl OC 

YOUR PRICE. 


WATTHOUR METER 



Completely «tverhauied and 
r<*.ndv for immeiliate »ervi,.e 
Designed for reirular 100-11 fi 
volt. 60 cvcie 2-wlre A.C. 
circuit. Simple to Install; 
2 wires from the line and 
2 wires to the load. Sturd 
llv constructed in heaw 
metal case. K»2- high. Ol/**- 
wide. S'* deeo. west inghi.use. 
G. R. Fori Wayne. Sniigamo 
or other aLallsble make. Sh(> 
Wl. 14 Ihs 

ITEM NO. 33 OC 

VOUR PRICE ... . 


AMAZING OLACK LIGHT! I 

Powerful 2SO.W*tt UHr*.Violet Source 

The best and most practical 
source of ultra-violet light for 
general exporimehtal sno enler- 
tsinment use. Makes all Auores. 
cent substances brilliantly luml. 
nescent. No transformers of any 
kind needed. Fits any standard 
lamp socket. Brings out beau¬ 
tiful opalescent hues In varti»us 
tvpes of materisis. Swell for 
amateur Parties, hi ays. etc.; to 
uhtain unique light tug effects. 
Bulb nniv. fthp. Wt. 2 Iba. 

ITEM NO. 67 
VOUR PRICE ■ . 



$1.95 


WESTERN ELECTRIC BREAST MIKE 

This la a hue light-weight alf- 
craft carbon microphone. It weighs 
only 1 lb. . . 

Mike cornea with breastplate 
mounting and haa 2*wav awlvel- 
tiig adjuatment so that It ^an be 
adjusted to sny desired position. 

There are 2 woven «trai>!i: one goes 
around neck, the other around 
rbeat. Straps can be snapped on 
and off quickly by an ingenious 
arrangement. 

This excellent mike can b* 
adapt^ for home broadcaating or 
private communication ayatems. By 
dismounting breastplate. It can be 
used ae desk mike. 

Gomes complete with 6-foot cord 
and hard rubber plug. Finished In eherardised Plate. 
non-ruMtable. Shipping weight, 2 lbs. 

ITEM NO. 193 

YOUR .. #1 •UU 



HUDSON SPECIALTIES CO. 

40 WBit BraftdBty* Dept ltE*l2>49. N«w York 7, N.Y. 

1 have circled below thB number of the items I'm 
ordering. My fuU remittance of g. ......... . , on. 

elude shipping charges! Is enclosed (NO C O.b. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 

OR my dcpoalt of t.. is enclosed <2u<^'/e 

rerntlred). Ship order C.O.D. for balance, no C.o.O. 
ORDERS FOR LESS THAN SS.OO. BE SUBE TO IN¬ 
CLUDE SHIPPING CHARGES. 

Circle Item No. wsntad: _ 

147 IBB IBD B7 183 33 


Name . 


Addreaa. 
Cite.... 


Pteaae Prtnt CTewly 


RADIO-ELECTRONICS for 
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jour 'I 

Vu«m JL... 'h. 1 

jAiUii ^.W'" ^ ^ -.\rtiii-‘” 

". V "' I, 

'::S '-■ 


’*ONCE-IN-A'LIFETIME'* VALUES 


GIFT ITEMS 


at GIVE-AWAY PRICES! 


turn stvLPS specmis 


Such as THESE! 

Cheek Every One! 

L.M. FREQ, meter, xuI. Inx.k. mo.]. V.r,. $90.00 
TBY NAVY ♦; A,' ill iiili. tiaii.ti-t'i\cr roiiiDU'lt* 44.95 
HANDY 1(1 llll•h■r nt.iMMltT. iii-w .. 24.95 

BEACH model 1700 kii mrier V[*'(>, iu>u' 19.95 
GON-SET .'ill .J-] Me... louverter, like n.'w 27.50 
RME-69 Willi liiikr. i‘\im'I 79.95 

HUDSON MARINE i! Hmii. 7iiW Mnir-r.vr 
NEW . 650.00 

BC-375 TUNING UNITS V i;. 3.95 

GE mobile XMTR. .M.Hlel IIKIA J.m. L N. 34.95 
MeMURDO SILVER siH iImii mir. r<vr. 

inMi'LKTK 34.95 

GIBSON GIRL niicri;. xmlr NKW 2.89 

ATD NAVY 50 Watt xmtr. in Mii mtrti NKW 49.95 
JQ NAVY 6 v. portable uu.lio amiilir. VV <ili. 9.95 

BC 221 IrtMj. mtr. w/xial Ar eallh. iMuik. K.Vr. 75.00 
Be 342 .N.WV rnmmiitiirallnns r<'^ r. ll'i 
NAT'L I-IOA RCVR » Il■^^ |>\\r. 

I-.N. . 

CRV NAVY Revr. Kill-l.'xni kr. \i tiihes. 

Wry K.Mhl 14.95 

T2-27'TSM resistanee bricl*e iw kMhamiiiiir. 1 75.00 
BC-6I4-D speeeh ampllOer for lU -rtUi. .NKW 45.00 
WI252 eleetronie wavemeter. j-j-an .Mrs. Kxr. 49.95 


75.00 

42.00 


'« ♦ "V fok jW "V 

HEART 
OF THE 
BC-221 
FREQ. 
METER 

Tills vro .<iih-.A«srm'A^ 

hly. iiso.l III Ui’ 21-1.; 

Krni. .Mvlrr. i.' idea lb 
.<«ul(e(l lor home con ’k 

striit'tlim of: *» 

1 .NmaU iir V.F.O. Vk 

.\|tr. Kdiin.lallon 

.'I bortahio Tran>imilter I' 

■I—Ki-ldarfliirnt for lt<’-221 •' 

I 'nit n>nlaiii> Iwu ti-iiiiifraliiro Ar iiioIsIiih'< <•ltl|<l■ll<at - 
iiiK rtill.'*. waler swllrti. 3 varialik- rimdrn.ceis. rartmn'. 
t«si>(ois. A: silrer riiira roiulrnsfrs. Kl'l.LV WlliKli^ 
Ac moiinti>«i on stiii.ly aliiitiiiiiiii) suh-)lia->b. riati>' 
fur itisUllalion. Itraiiii nru In original pa.king. 
N.276 0"^ 

Very speeiat. . $6.95«,' 

BT CUT 1000 KC XTAL 



it 

it 




When itse.] in ahnte assrnihl.v. will niakr a riillv> 
Hi-lr i-itnl.'iiiu'.l hiirniiini)- grnrrulni rrotii 12.'. K«' lo‘» 
•■0 (iiHi Kl ■. £* 

N IP9 


Special 



T-17 MIKE 


Ia>«'i>si brier Kver! SliitlKly nsref. 
ktiaranlrrtl lirrfci't anil clean. Sinkle 
iMilt.if) lartinii han.lmikf. l.ikht. ritb 
ciriif. ' 2 ( 1(1 n|im<c. buss tn talk swlirli. 
Ti ft. rutihrr rord ultli IT. RS plug 
atUi-linl. 

Cat. No. N'249 

Special 


69<^ 



V fw fV rw fw' f• !V 


$1,000,000 STOCK 

M brand new tubes 

FAMOUS BRANDS .. ALL BRANDED 
AND BOXED 

REDUCED 50% 


.\mll)i aniplilici iNoT .\ KlTi vt(Ti\criiiK full .*> hmIIs. 
line torn* ami fitiiiicncy response, ritmnletr with 
liilirs. output iraiHliirnier. vohmie and iniie lonirids. 
Real iiuality ei|ni|imeiil not to he lontusvd with 
-\r IM* aiiiiditieis of nondescript value. 11.5 V. 
fid Cy. JnriN* c.« n cn 

Cat. No. N I85 5| 7 .OU 

Your cost ■ 


m 

'f 

f E1148 

A yf 2( 26 

.5KPI 


MORE THAN 


'f 5BP1 
lOY 

i 211 
fi :♦ «o3 

954 
.. ;v 955 

^ 9.'»7 


UI9 

I62S 
f; ^ 7193 


TRANSMlTTIN(i 
$ .34 
.28 
1.70 
.28 
.28 
1.63 
1.63 
6.90 , 
1.37 I 
.38 I 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.47 
.18 
.18 


RECEIVING 


foot 

9006 


IH5GT 

3A4 

3B7 

3D6 

6('4 

6AR5 

6D6 

6K7(;T 

6SH7 

6SS7 

7C4 

12A6 

12H6 

12K7GT 

I2SM7 

I2SR7 

2HD7 

33' 6(;t 

50 B5 

.30l.6r.T 


ALL QITANTITIES LIMITED 


it 

'it 

.55 
.27 
.29 > 
.29 

.28 it 

.54 

.55 

.54 k 
.27 > 
.53 

.28 k 
.28 / 
.29 ]: 
.53 C 
.29 i'* 
.29 .s 
.29 

.53 it 

.55 > 

.54 



SMALL PARTS 
CABINET 

Miniature lotir ilrau'er 
tiling caldiirt" for small 
harts. Three drawers dl* 
\iile Into R (oiiiParliiicnls 
toiirtii has line eoinliart- 
tneiit for iarurr items. 
Made of liiiruhie. s|M>t- 
uelded sliect steel. Fin* 
i sited in green haknl 
enamel. MeaMins 5 ^ 4 " x 
X Ji^". .^hiPPinR 
weight 4 Ihs. $4| 91 

Cat. No. 277 ^ 

Your cost 


STEEL 

TOOL CHEST 


V r- :*i y> . 

IMPORTANT NOTICE: l'leaft« incUiile 

>•(1! lie nI)||i|>«> 4| raliuav ««x|>i . 

Kri'tn*h. (lalian, l*iiliv|i, llttTiiaitiiiii. 

■ iiiee. All Mi*ek Mihjt'ct l<> imnr sal 



Xatlonaliy known steel 
liMil i he>t with aiitomal ii 
I el rari ion l t.i v. Kol I I 
Inigtii iiiano-tMie hinge 
with water slieil. cast 
alMniitiiini liaiidle. .Iraw- 
tioll with padhs-k e.Ve, 
leinroieed i-otners. fan _ 

he irietied with one liand hut will N(iT open iinin- 
tenliiiiiiillv Kliiisiied in green haked enamel .Meas¬ 
ures I*:" \ 7“ \ 7*. Sliipliing wgl. 7 lh>. 

Cat. No. 278 

Your erst ■ 

fU-lNisit With r.ti.h. iTiler., unless rat»il. iirilers reeeiveil without 
-"-•et. .'<**oil us y.iur iimiorw.. p.ilay. Wc euries|Koic| lo KnglKU. 

in, Portuguese, etr. Prices suhject to ritauKV 



1.98 


Mehrevv 


NIAGARA'S 
GOLD-PLATED 
SPECIALl 

.\n utira frru. l.oli! 

IM.itrd 4 aiity Kesonator 
witli ii range of 234 2.*».'< 

Mrs.: Fully wired, iiieliid 
ing two h.’.'i acorn tubes 
liesigtod »>v tile na\.v for 
use H- a lam.ihie niodn 
l.iieil lest ..oiM.itor. I'A.\ 
iti: I>i:ii AS A .Moi»i i..\Ti;ii sIcnaL (;kn* 
KltATiiU. lt.ittery eomparlmeni is large enoiicii lo 
liou-e --tieeili ei|Ul|imetit and power <(ii|iply. ti akiiig 
It .1 •If.ir.ihle piiilahle I IIF Traiisiiiillpr for Ham 
it.M-. I .iioph ie witii tuning wrvnrii. tubes, whip 
antenna, and l•lr<•uit diagram on inside rover. Jllark 
wrinkle tlnlshed eahDiet measures 94 x l'.'^ x " 
rii> Hu; 4,f ,i r.ifitimv! 

Cat. No. N-257 
Special 



S3 95 




WAVE TRAPS 


$4.95^\ 


y*. yy- yy y^^y^yi^y’^ yj >> y* y^ 1 ' 

5 WATT AUDIO AMPLIFIER 



Voiir- todax. 

Cat. No. N.t28 
Special 


Traps eoiisist of two slug-tuned sil. 
xerl/rd mils and two eeramie ron- 
ileiHiTS. .Ml iniMinted lai a riidntliini 
Iilafe«| hnirket conveniently drilleil 
and ready tor mounting. May he used 
hi eliminate KM soiititl liars in TV 
^••t<, eliminate amateur Interfereiiee 
(simek ex< Itatiiitil in TV Kevrs. 
Match Ili-lvo TV aniennas. ami do«- 
ens of other uses tiH> tininemiis to 
Hunt inn. They’re going fast, so order 


. .39c Each. 3 for $1.00 


;» 

;* 

2, 

.» 

.♦ 

■/. 

;< 


TINIEST V.O.M. 
IN THE WORLD 



MAi;.\U.\ ixclusively presents the "rnlversal 
Itahj Tester ’ niedsiiring a’/x" x 24’ x I A":!.' 
(■(intalns o sensititr i)-24n mlernariietvr with tlie 
tnllnwiri]. lalige.. 

• ll-l.'i V M' or Iff 

• II l.'mV Af or in' 

• (I 7 *mV A<* or IK' 

• 0 I.Stl ill' MA. 

• (I nni.POn ohms 

Oiiin* sidjiist .tml in' Ai'-iiiniis switrli. Inrlitdes 
1 Imii list lea.Is M'ili tit inio y<iur wateh porket. 
Fiilb :.u.iiuii<i •■< 1 . 

Cat. No. N-258 
Special 

u. .’♦i. y^ y, y,: .v yy- y* y/-- ? 




NIAGARA RADIO SUPPLY CORP. 

Dept. Cl29 

160 Greenwich St., New York 6. N. Y. 

It lisp ih his mi atlarlied list. 

Z] 1 ‘lHie my name un mailing list to rereive special 
lllllhiiu^ .-f liniiletl-riiiantity iiargains. 


at*fco ^orp. 



160 CrccAWicIt Street, New JotV 0, N. J. 


DECEMBER, 1949 
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Forciyii Kews 


WHERE TO BUY IT . . . 


WHOLESALE RADIO 


of Baltimore 


r. V. ANTENNAS 

AND ACCESSORIES 

Complete Stock! Low Prices! 

We’ve got the right antenna and the 
right accessory for ony installotion 


Sensational Antenna Buy! 
SNYDER HI-LO ARRAY 

Model TV 21 

\\ C il-.-ll ( llhl In** Vr/i II 
{•I I I M||»t antrhhri aii> 
i-liiTA' iiMr this lii^ Prl'i- 
'I'u ! fnlilctl ilip«ilt>)i (lliicli 

..Ill I rtrtipi 

siiiiIiIa'Ip v'IIi tm> fl 
niuot sppthins. Riiy rinK, iilT 

>nKiila(or$. IlciiAly for eas) ■iiiirk 
liivi 4 U 4 tuin. 10 for 137.50 



T.V. ANTENNA ACCESSORIES 

' TV Lightning Arrestors 




r^iktf tw«n U‘Mi| or 
raUlP. No vsirc 
on 3011 ohm. niount 

lyiie. Mudpl l.A-1. 

eSOj-. lO »or 
OOCe S4.90 


STEEL EXTENSION P*OLE5. lO (t 

l« ■* rli. wrihhor lnati*il. . 1.9S 

antenna SWIVEL BASE. Aliiininnin.39 

CUVWIRE. IJ No. 20. IN-l .'.O It. .29 

2-* rfpl». .*»«) fl. ■ S.OO 

72 OHM COAXIAL CABLE R0S90 t ir |.pr ft > 

I’or UH> fl.. 3 75 

300 OHM TWIN LEAD *l.4.''i |►^•l lOfI ft . 

HM»0 ri . . 1 1 ,75 

CHIMNEY MOUNT BRACKETS. Complvl* uitli 

SIr.M- . ».59 

HI-BANO ADAPTER. Fohteil iImmiIp Ami rp< 

n*M-Utr. Claihti-. on exi^tint: jmiIp 2.00 

3 $/ 2”—300 OHM stand OPE INSULATORS. 

WiMHt srn*w-tn iv|.i ;c « ;i. [lor hiimlriMl 2.7S 

SAMS TV antenna MANUAL . I.2S 


New Low Price! Famous SKYRIDER 

10 " TELEVISION 

model 513 

$ 174.50 

T In hrif ml M |< p = ’.♦•r ( ■ 

lliht = Ii,.ll l-i" 

TV Itprpiier hIiIi i;C -i 
ill !)i n Kn 

lla-t A‘:i' fur lU f.irni 
liilRhtne>s ami r<intr<i - 
IN lulu** plus pntii. 
liitip an I " rpftifler-* 

Xlmhin lii.iiiti iil.i’it I. 

1 kIiIS'-I R lilt ■ I ^ “ 

liUii aiiil IiippP 1' 

■ haimplit 



Save Money! Get Top Quolity 
Sheldon Custom-Mode "Telegenic** 

T.V. PICTURE TUBES 

Flat Face. Mognetic focus and deflection 

10BP4—10" .S23.97 

12LP4—12" . 31.00 

16LP4—16" . 48.50 

13 MONTH GUARANTEE 


Lowest Prices! Highest Quality 
HIGH VOLTAGE, TV 
TUBULAR CONDENSERS 




.0005 mid. 

nnnn v 

i»t 

.001 mfd. 

AMn V 

IBe 

005 mfd. 

nmn V 


03 mfd 

0)00 V 

lie 

05 mfd 

0)00 V 

KOr 

0005 mfd. 

75on V 

TSC 

001 mf 1 . 

lO.OOO V 



WRITE FOR FREE "FYI** BULLETIN 
Or Phone Mulberry 2134 


Address orders to Dept. QR.95 


UIHOLESALE 

El RADIO PARTS CO., Inc. 

Ill Wr BollLmort SPr 

BALTIMORE 1, MD. 


iCoiffiiutrd from page () 8 ) 

I like, too, the idea of seveial firms 
that it is their job to provide nothing? 
but the "works" of tlie radio and that 
other firms (of which there are many) 
shouhl supply whatever kind of cabinet 
the purcha.'^er, and partieularly his bet¬ 
ter half, may faney. Anyone who buys 
a jrood-lookinjr. expensive radio is liable 
to find that its trade-in price, after he 
has used it for a year or two, is pretty 
small in view of its excellent cabinet. 
If the radio is to be. as I thiidx it 
should, an important part of the fur¬ 
niture of any home, a hi^rh-quality cab- 



Srannet’ unit of ihe Kkro rloiid and rol- 
Huriiiii^ radar. TIiik tn^ 
leiii doigiuul lo warn aircraft pilots of 
storm rlotuls anil other airi'raft us fur 
away us 10 miles. The entire radar set¬ 
up eoiiNii^ts of seven separate units. E. 
K. (iole. IJd.^ muniiraetiires the system. 

inet that has been carefully chosen 
should not have to be discarded after a 
comparatively short period of service. 
A Rood cabinet doesn’t, after all, de¬ 
teriorate rapidly in value; it continues 
to please the eye, and all that it needs 
to please the ear as well is a renewal 
of the radio or radio phonograph in¬ 
side it. 

Buy a cabinet to fit in with the fur¬ 
niture of any room and, as time ^oes 
on, discard the old radio or radiophono- 
trraph chassis and replace them with 
up-to-date models. .Just think of the 
.savinyou’d make! 

It is curious and interesting to notice 
how many one-time “stunts” have died 



Out* of the portable liroatleast re€‘e^ver^ 
display<‘d at Kadiolympia. iliis mo riel is 
made hy Koherts Ka€lh». It op^'ratcv'i *>at- 
i.4fa4‘t4H'il> 4*v4*n wi.h thi* 4’as4* rl4>s4*4l. 
TTi 4 ' 4‘4iV4‘r is sohl as part of llw radii). 

a natural death. One of these is push¬ 
button tuning. Time was when there 
were radios with almost as many but¬ 
tons as a bell-hop’s uniform. Now tun¬ 
ing scales have become so large and 


clearly marked and tuning mechanisms 
are so simple to operate that buttons on 
a radio are very nearly as rare as 
erowsfeet on the face of a motion pic¬ 
ture actress! 

Use for mine defectors 

Recently the owner of a valuable 
herd of ))edigreed cattle found that one 
of his be.st cows was ill. In spite of all 
his treatment, she grew daily worse and 
worse and the veterinary was called in. 
Having made a very careful examina¬ 
tion, the vet came to the conclusion 
that the trouble was due to the presence 
of some foreign body in the animal’s 
stomach. He deduced that she must 
have swallowed something possibly a 
piece of metal—while grazing. Being 
a man of ideas, he recalled that a friend 
of his had recently bought a war-sur¬ 
plus mine detector. This friend was 
summoned by telephone and arrived 
with the apparatus. When placed over 
the cow’s stomach, it gave an instant 
strong response. An operation disclosed 



Tlu* r4'4Mirfliiig 4 m* phiyhiirk lime €)f this 
magn4*ti4* r4M'4ii‘4l4T is UU iiiiniiles. It em- 
pl4>>s a i ,OUU-yiir4i-l4mg p!asti4* !ap4*. 

a ;>-inch nail in the cow’s stomach. 
Thanks to the use of the mine detector 
as a surgical aid, the cow is now as 
well as ever. 


SONOBUOYS TRACK SUBS 

In any future war submarines are 
likely to be an even greater danger to 
surface shipping than they were in the 
last because, with some sort of Schnor¬ 
kel device they will be able to use their 
high-.<peed Diesel engines while sub¬ 
merged. The Loudoa III it at rated News 
points out in a recent issue that Sono- 
buoys may prove even more valuable 
in any futuie war than they already 
have in the last one. 

The Sonobuoy is a metal cylinder con¬ 
taining a radio transmitter and an un¬ 
derwater microphone. It has been used 
to indicate to a listening plane the pre.s- 
enee of a sub. In the new system, sev¬ 
eral Sonobuoys, each operating on a 
different frequency, will be dropped by 
parachute in the neighborhood of a sub¬ 
marine. The aircraft pilot plots the po¬ 
sition of the submarine by tuning to 
each buoy and noting the volume of the 
sound its microphone is picking up. The 
nearest to the submarine will, of course, 
give the loudest sound, and so on. Thus 
he can track the sub until surface craft 
arrive to take over the hunt and mal;e 
the kill. 


RADIO.ELECTRONICS for 
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SWITCHES AND CIRCUIT 
BREAKERS 

Helnemann circuit breakers 


110-15 amp. _ 1.49 

110-20 amp, _ 1,49 

110-5 amp. _ ,95 


Aircraft ckt. breakers 24V.-20 amp. 
amp—AN 3i60—Square O Co,_$1.49 


DPST 30 amp. toQOle switch—bakellte 


case .... 39 

DPDT 110V. slide switch.19 

OPDT Toggle switch_’_ .39 


RELAYS 

Potter A Brumfield OVERLOAD relay 
relay No. 1 Is 5000 ohms, coll 
current 1O ma., relay No. 2 Is 110V. 

60 cy« Ac coll. SPOT_$1.95 

Telephone type, plate sensitive relay- 
7000 ohm, SPOT_ 1.95 

Plate sensitive relay—5000 ohm coll 
contact DPST_ 1.49 

BKe22-K relay—used In conjunction 
with SCR-269.F—contains 28V step 
relay, 5 deck. 6 pos. switch_t2V- 
DPST . 2.95 


RESISTORS and RHEOSTATS 


POWER RHEOSTATS—25W-25 ohm— 

1 amp. max_ __ _$ ,69 

POWER RHEOSTATS—25W-25 ohm— 

1.7 amp. max._..._ ,95 

75,000 ohm, 200W. bleeder.95 

11,296 ohm, 100W. bleeder, IRC type 
tapped at 750-23-23.7500-3000 .49 

1 Meg. multiplier, 1*. tolerance .89 

Thyrite discharge resistor type 5F 

he t30V AC/DC . .95 

100 assorted watt resistors In 

popular slies _ I.49 


SILVER CERAMIC CONDENSERS 

500 W.V.O.C. 10c ea. 12 for $1.00 

Available capacity (MFFD’s), 2, 3, 4, 5, 
7, 8, 81^, 10, 11, 12, 15, 24, 25, 30, 40, 
100, 120, 125, 140, 232, 350, 375. 400, 470, 
45, 50, 61, dual 60, 70, 72, 75, 80, 81, 95, 
500, 1000 and 5000. 


CAPACITORS 

2MFD-6000 V. paper oil type_$8.95 

2MFD-7600 V. paper oil type_12.50 

1MFD-5000 V. paper oil type_2.95 

1MFD-6000 V. Paper oil type_4.95 

.1 MFD-7000 V. Sprague tubulars_1.95 

2 MFD-IOOO V. $ .89 

1 MFD-IOOO V.1. 44 

8 MFD-600 V.... ■ ‘95 

4 MFD-600 V. ’ ” 69 

2 MFD-600 V..49 

20 MFO-2500VDC PK. Type No. 775 

65W. Sec.-PHOTOFLASH .9.95 

32 MFD.2500VDC PK. No. 777, 

100W. Sec.-PHOTOFLASH .__14.95 

.01 MFD 8000V, 16‘20 Amps. Aerovox 

mica LS-217—1000-3000 KC.4 95 

.002 MFD-3000 VDC Mica. .69 

3X.05-300VDC round can 1"xV', 

paper -Dor. 1.00 

50-30 MFD, 150V. tubular electroly- 

tlcs, well known brands_ .49 

.008 Buffer 1600-V __ .29 

Assorted micas-per one hundred L95 


VARIABLE CAPACITORS 

5 Gang variable, aPProx. 50 MMFD 

per sect.—Individual air tuned pad- 
ders—18 to 1 vernier drive—shiel¬ 
ded ____ _$1.95 

6 Gang variable—sliver plated—sec. 

1; 350 MMFD, sects, 2, 3, 4, 5: 
®®.MMF0, sect. 6: 80 MMFD.S9 

BUTTERFLY WAVEMETER AND 
OSCILLATOR CONDENSERS 
TN-2A 106-300 MC Antenna conden¬ 
ser—with acorn socket_ 43 ox 

76-300 MC oscillator...__ 3,95 

^xTA’r 

oVcliiati;. ” 

TN 300-1000 MC OKlIlator (u.e. 

368AS doorknob tube) _ _ 3 95 

Ceramic sliver padders— dual 's to'i2 

MMFD or 3 to 20 MMFD. 19 

padder—single 5-20 
MMFD per doz_ tn 


TRANSFORMERS 

MODULATION A DRIVER XFMRS- 
RC 1206 mod. xfmr., 815 class AB2. 

56W. audio. RC1205 driver xfmr. 

6SN7 to 815, Class AB-2 <com- 
panion to RC 1206), Both units for 

only .. __ _ . -$4.95 

SCOPE XFMR—pri. 110V.60 cy., 
sec. 4000V. at 10 ma.. 6x4x3i/a" 3.95 

AUDIO OSC. XFMR. with FEED¬ 
BACK and OUTPUT windings_ .95 

IF XFMR-5 MC with air trimmer-im- 
pedence coupled, mounted in Aium. 

shieid can ^ _ ,95 

DiSCRIMlNATOR XFMR. to match 

IF xfmr. above _ .95 

FILAMENT XFMR. prI, 110-60 cy.. 
sec. 4 volts at 16 amps, and 2,5 
volts at 1,75 amps, INSULATED 
FOR 5000 volts. Ideal for 2x2 and 
826 tubes. Hermetically sealed, 

6x3iix4'/a" . 1.95 

IF XFMR., 30 MC, sliver slugged^. .35 
500 ohm to GRID matching xfmr. 

No. 81749 (used with T-17 mike).. .69 


TUBES 

304TI-Ideal for 1 KW final. Induc¬ 

tion heater or dielectric heater. 
Efficient operation at 1500-3000 V. 

—typical operation 2500V. at 400 

.$ ,75 


CATHODE RAY TUBES 


3 A P 1 

$2.9! 

3 B P 1 

2,95 

5 F P 7 

2.95 

7 B P 7 

3.95 

9 L P 7 

4.95 

5 B P 1 

2.75 

5 G P 1 

5.95 

3 G P 1 

3.50 


RADIO RADAR 

RC\TlS-XMTRS-COMPONENTS 

BC 223 AX Transmitter—BRAND NEW_ 

801 oscillators and 801 PA's, (2) 46 

mods. A (1) 46 speech amp, 4 xtal 

freos. and master osc. on selec or 
switch—tone voice or CW mod., 10-30 
W. output. Ideal tor 80 meter band. 
Complete with 2 colls TU 17A 2000-3000 
kc. TU-25 3500-5250 kc.—black crackle 
case. Two extra cases to store colls. 
Freq. chart and tubes Incl., packed In 
orig. cases, less xtals,_$39,95 

BC-702 A high FREQ, RADAR XTMR. 
(4) 2x2 tubes; squirrel cage blower, 12- 
24V.; 25MA. 2" meter: 02-8000V cond.; 
(2) .01-500V conds.; .001-9500V. 

cond. _ $14,95 

BC-AR230 TRANSMITTER with 4 tubes 
and RF ammeter. 

BC-AL229 RECEIVER with 6 tubes—.air¬ 
craft equipment, both units_$9.95 

T85 APT-5 UHF NOISE-MODULATED 
JAMMING XTMR—With these tubes: 
(2) 6AC7, (1) 6L6. (2) 820, (1) 93lA, 
(1) 6AG7. (1) 522 blower-cooled UHF 
oscillator tube. This unit contains a 
lecher-line tuned cavity, with tunable 
Plate, grid, and cathode lines. i.echer> 
line settings are read directiy In CM on 
front panel with veeder type counters. 
Neon resonance Indicator. Filaments 
operate from 115 VAC, No plate supply. 
Packed in orig. case with instruction 
book. Wt. 118 ibs...$95.00 

BC-375 XTMR TUNING UNIT—Approx. 
65 MMFD cond., coils, RF chokes, dials, 
assorted micas, 25WVDC and many other 
parts _$2.50 

ARR7 AIRBORNE HALLICRAFTER 
VERSION OF SX-28A—Search revr., 
complete with tubes, less power supply. 
In se.iled cases_$129.00 


CE PHOTOCELL—for use in projec¬ 
tors or burglar alarm _ .95 

PHOTOFLASH TUBE 12,000,000 lu¬ 
mens output. Ignition coil Included 
on back of bulb. 10,000 flashes- 

diagrams furnished on request_5,95 

Complete Photoflash kits—Write for 
Information 

Complete Stock of GE Photoflash Tubes 


PLUGS AND CONNECTORS 


AN-3102-24-3 P 

SK.C16.326 

PL-Q65 

SK.C16-23— 

AN.3106-36.1S 

Vz AC-AN 

AN.3108-36<15S 

M-359-A 

AN.3108-28-2S 

AN-3100-32.6P 

PL.017 

10H-529 

AN-3106-24-2S 

AN-3057-24 

AN-3106-28-2P 

AN.3T02.14S-1P 

AN.3057-16 

PL-147 

AN.3057.8 

AN-3106-32-101S 

UG-21/U 

AN-3102-18-20S 

PL-Q171.10H/414 

U-16/ 

AN.3108-14S.2S 

PL-112 

AN-3102-14S.2S 

PL-116 

AN.3108-40-1S 

AN-3102-20-27P 

PL-182-10H/258-S 

MC-136 

AN-3108.22-17P 

ARC-9589 

AN-3108-24-19P 

AN-3102.22.14P 

AN-3106-22-1S 

AN-3102-14S-75 

AN.3102-18-5S 

AN-3106-1B-12S 

2255-26 

AN-3106-16S.1P 

PL-419 

AN.3057.S 

AN-3106-18-8< 

AN-3102-36.8P 

45 ^ 

B each 


BUILD YOUR OWN GEIGER COUNTER. 
Detects both Beta and Gamma rays. 
All parts, batteries, diagrams and 
instructions, nothing else to buy. This 
is the famous 49'er Geiger Counter, 
ns described in SePt. Radio Electronics. 

$49.50 

DETROLA RECpRD CHANGER,, au¬ 
tomatic changer for 12 10" or 10 
12" records -9.95 

AIRCRAFT COMPONENTS 

AS SPERRY DIREC. GYRO, par, No. 

656029-115V., 400 cy., 3 ph._$9,95 

MK 18 Eastman Kodak gunsight... 2.95 
MK 4 Bank and Climbgyro control 

head for MK 4 autopilot_ 9,95 

A 5 Autooilot Servel, 100 lb, max,.' 9.95 


BC-620A-TRANSSEIVER — 20-27.9 MC, 
du.il ch.innels, built-in III. and plate 
meters, with tubes as follows: <41 
1LN5. <1LC6. (1) 1LH4. (2) 1291, (41 

1299 (1) 1294—Ideal for use between 

bo.its. vehicles, etc. Used- In good con¬ 
dition, less power supply. Wt. 38 ' Ibs. 
Complete with carrying case and dia¬ 
grams. 

GE CONTROL BC-1103—Contains fuse 
F301. indie, lamps 1301, 1301A. recep¬ 
tacles as follows: 3 Pole Russell^ Stole 
No. 6852. 2 Pole Hart and H^eman 
No- F7723. 4 Pole Russell Stole No. 

8087. Also relay 120V., 60a Struthers- 
Dunn No. AS8Xt, Switch, Allen-Brad- 
le> cat. 2AS. and 250V. 10 amp. Inter¬ 


lock .$4.95 

SCR-f25 Mine Detector, used_$39.50 


METERS and INDICATORS 

Remote position indicator—1-82, 6-12V. 

400 cy., 6" indicator with 0-360 degree 

dial - $4r95 

Azimuth control MN-52H-360 degree dial— 
60 to 1 ratio crank control—ideal for 

antenna rotating indicator, used_$ .49 

Meter—3'2" cross pointer. Two 200 micro¬ 
amp movements, brand new.^$2.95 

METER, type DO-41, 0-1 mil. movement, 
scales 0-5 DC Kilo V. and 0-10MA 
DC -. $2.95 


.MISCELLANEOUS 

BN IFF Antenna duplexer, 156-157 

MC .. $5.95 

BN IFF non directional doughnut an¬ 
tenna _5.95 

Voltage REGULATOR, carbon pile, 
magnetic type, coil current 105 m.i.- 

max. 5 a*mps at 18.25 volts-.95 

THERMOSTAT, normally opens at 

95 deg. F.. No. F85-t/H5 .49 

BLOWER, 400 cy.. 115 Volts Type 
FL style N©, I 171145C, 6700 RPM, 

Westinghouse - 1,95 

BLOWER, squirrel cage, 110/60 cy. 

AC, 2" outlet, silent oil Mte bearing 

motor, with mtg. bracket.._7,95 

Eclipse 24 V. carbon pile type, GE 
Voltage REGULATOR, brand new, 

Co.. 2'/£ Ibs,. ,95 


HERSHEL RADIO CO. 


Catalog 


DEPT. R. E. 12 

5249 GR.4ND RIVER DETROIT 8, MICHIGAN 

All orders F.O.B. Detroit—Minimum order $2.00—Michigan customers 
add 3®* tales tax—20®* payment must accompany ail orders. 
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THE HOTTEST ITEM OF THE YEAR 


«630 TV CHASSIS WITH VOLTAGE DOUBLER 
A READY-TO-PLAY 16" 31-TUBE RECEIVER 



Mid. by PHILMORE 


ATTRACme DCALCR PRICES 

« • • 

WRITE • WIRE • PHONE 


16" TELEVISION CONVERSION KIT 

TO MODERNIZE YOUR 10" RECEIVER 

LATEST VOLTAGE DOUBLER CIRCUIT 


• Wired «yb*o$sembly chassis 

• Set of mounfino brochots 

• Coll, rosistors & Condonsors 

• Wirewovnd 750 ohm pofooflomofor 

• Flyboch fraosformor #211/T5 

• IB3 Tub* 

• Plostic sloove A ring 

Complofb with instructions FOR 



.67 


PARTS FOR #630 IN COMPLETE SETS 


VIDEO A l,F. KIT (I9 Items) S 7.84 

ELECTROLYTIC 

CONDENSER KIT (^condensers) 6.97 

PAPER CONDENSER KIT (38 condensers) 3.72 
CERAMIC CONDENSER KIT (28 condensers) 2.86 
MICA CONDENSER KIT ( 12 condensers, 1.90 
CARBON RESISTOR KIT [ 108 resistors) 3.34 
WIREWOUND RESISTOR KIT ( 4 resistors) 1.98 
OCTAL WAFER SOCKET KIT (I3 sockets] .64 

MINIATURE MOLDED 

SOCKET KiT ( 2 sockets) .38 

MINIATURE WAFER 

SOCKET KIT (10 sockets) .66 

CATHODE RAY TUBE SOCKET ( I socket) .39 

KNOB KIT, decol included ( 8 knobs) .98 

BRACKET A SHIELD KIT (12 brackets) 8.63 
VOLUME CONTROL KIT ( 10 controls) 6.19 
COMPLETE TV TUBE KIT, less CRT (29 tubes 21.27 
H.V. RECTIFIER SOCKET ASSEMBLY .79 

REPLACEMENTPARTS&ACCESSORIES 


PUNCHED CHASSIS PAN, makes any ^630.S 4.87 

POWER TRANSFORMER, 295 mo. 9.97 

HORIZONTAL OUTPUT TRANS., 211 T3. .. 3.44 

HORIZONTAL OUTPUT TRANS., 211 T5... 3.97 

VERTICAL BLOCKING TRANSFORMER- 1.32 

HORIZONTAL DISCRIM. TRANSFORMER.. 1.66 

VERTICAL OUTPUT TRANSFORMER. 2.64 

RCA FRONT END TUNER, complete W/tubes 26.67 

STANDARD TURRET TUNER,. 27.19 

ESCUTCHEON PLATE FOR ANY TUNER.85 

DEFLECTION YOKE, 83 M.H. VERT. 50 M.H. 3.48 
FOCUS COIL. 247 ohms. D.C. resistance.. 2.94 

ION TRAP BEAM BENDER.98 

CATHODE TRAP COIL.89 

VOLTAGE DIVIDER, 1360,250 ohms, 17 & 10 w .87 
12" PM SPEAKER, heavy olnlco #5 magnet 6.85 
5" X 7" OVAL PM SPEAKER, top quolity... 3.63 

AUDIO OUTPUT TRANSFORMER, UK6).. .87 

6 FOOT TV LINE CORD w both sofety plugs .29 

16" PLASTIC SLEEVE A RING. 3.78 

SET OF BRACKETS, for mounting 16" tube. 2.92 

FREE—2f630 Circuit Diagram, with every order 

10" CATHODE RAY TUBE #10BP4.S 24.95 

16" CATHODE RAY TUBE #16AP4, metal .. 54.25 
16" CATHODE RAY TUBE #16CP4, glass .. 57.50 
TV ROOF CONICAL ANTENNA. 10' upright. 7.97 
TV WINDOW CONICAL ANTENNA, quich rig 5.95 

TWIN LEAD<IN, 300 ohms, 100' hanh. 1.39 

#RG59U CO-AX., 72 ohms, 100' hank. 3.99 

IMMEDIATE DELU'ERT - 211% DEPOSIT. BALANCE C. 0. D. 


BROOKS RADIO DIST. COUP. 

80 VESEY ST.. DEFT. A MEW YORE 7. N. Y. 
CORTLANDT 7-235* 


New Patents 


R.F. POWER MEASUREMENT 

Patent No. 2,465,683 
Rudolph N. Griesheimer, Belmont, Moss, 
(assigned to the U.S.A. os represented by 
the Sec'y of the Army) 

The hridfre method is one of the simplest and 
mo.<t sen.sitive for measurinS r.f. power. Three 
of the arms are resistive and the fourth contains 
a tiny head thermist<ir. F'irst the bridse is bah 
anced without r.f. applied. When r.f. current 
flow.s throiifth the thermistor, the bead material is 
heateil and its resistance lowered. A microam¬ 
meter measures the bridge unbalance and in¬ 
dicates the amount of r.f. power. 



Unfortunately the bead is affected by changes 
in ambient temperature as well as current flow. 
For example, if there is a drop in room tempera¬ 
ture, the resistance of the bead drops. In this 
circuit two <li8c thermistors are added to correct 
the error. The disc type is affected chiefly by 
ambient temperature rather than current flow. 

When the room temperature drops, for ex¬ 
ample, the resistance of thermistor A is increase<l. 
A greater portion of the d.c. battery voltage 
is applied to the bridge, and the resistance of the 
l)ea<l is reduced to normal. 

This solves one problem but creates another. 
The greater bridge voltage increases the sensi¬ 
tivity. Thermistor B is added in series with the 
meter to compensate by limiting current flow and 
maintaining constant briiige sensitivity. 


HARMONIC GENERATOR 

Pofent No. 2,455,824 

Joseph C. Tellier and Horry H. Wilson, Jr. 
Philadelphia, Pa. 

(assigned to Philco Corp.) 

Mure efficient harmtinic generation is claimed 
for thi.s modification of the Colpitts crystal os- 
cillatoi. 



A coil LI is addeti to accentuate the higher- 
order harmonics. With the usual capacitor alone 
these higher frequencies are bypassed to cathode 
and lost. A second coil L2 is added in the cathode 
circuit instead of a bias resistor. Here again the 
harmonics are strengthened. 

Dotte<l lines indicate the distributed capaci¬ 
tances of the two coils. 

VOLTAGE REGULATOR 

Potent No. 2,475,613 
Allen E. Hostings, Washington, D. C. 

(Moy be used by the U.S. Government 
without royalty payments) 

The output of a d.c. supply is stabilized by 
this regulator at any voltage value up to the 
limit of the regulator tube. It CEimpensates for 
changes in load current or source potential. 

The regulation is provided by resistors R and 



S. For example, assume that there is an increase 
in load current. Usually this means lower poten¬ 
tial ucrtiss the output terminals. In this circuit, 
however, the following takes place. As the load 
takes m<ire current, there is greater flow through 
R and therefore a greater drop across it. The 
grid side of this resistor goes more negative, thus 
raising the grid bias and decreasing plate current. 

As a result there is less voltage drop across S 
which is also in series with the load. Since S is 
much larger than R, it controls the output volt¬ 
age. The smaller drop across S makes available 
mure voltage at the load. P should be adjusted 
until the Compensation is compli^te. 

A similar effect takes place if the source voltage 
varies. For example, if it is reduced, less current 
flows through the plate circuit. Again there is 
less voltage drop across S. making available a 
greater potential for the load and compensating 
for what would otherv/ise be a lower output. 


STATIC DISCHARGER 
AND INDICATOR 

Patent No. 2,475.356 
Emery Meschter, Towanda, Po. 
(Assigned to E. I. duPont de Nemours & Co.) 

The static electricity generated on sheets of 
paper, plastic material, or cloth moved rapidly 
along rollers is dangerous and troublesome. 
Sparks may ignite nearby material. Raw pho¬ 
tographic Aim may be spoik>d by exposure to 
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6.3VFIL TRANS 


tiny flashes. Also, charged sheets are difficult to 
handle because they tend to adhere to nearby 
nonCi>nducti>rs. This simple discharger includes 
an indicator to show when correct discharge is 
taking place. 

Referring to the Pigure, static from a sheet S 
may be discharged to groun*! by bringing near it a 
static accumulator A with u comb of flne metal 
points. 'Fhc charges are transferred to the comb 
and grounded after flowing through Rl, R2. and 
R3. The Alter Rl-Cl bypasses a.c. such as line- 
frequency pickup; therefore only d.c. can flow 
through K2. The drop across R2 is applied to the 
pentode grid. K3 is the bias control. 

A portion of the filament voltage appears across 
R4. Part of it is applied to the pentode grid 
through Cl. Therefore the plate current has an 
a.c. component as well as a d.c, component. How¬ 
ever, it is obvious that the a.c. component dis¬ 
appears when the plate current is zero (as at 
cutoff) or when the tube is operated past its 
saturation point. 

The pentode tube is a limiter because of the 
very low filament and plate potentials. It saturates 
if its grid goes positive by a few volts, and its 
plate current if cut off if the grid goes negative 
by a few volts. Therefore no a.c. plate component 
exists during a static discharge which produces 
more than a few volts across R2. This is true 
regardless of the polarity of the static charge. 

The second tube is a thyratron. for example, 
type 2050. It conducts when its plate voltage is 
posiTtre, provided the grid is not negative at the 
same time. No signal appears across its input 
during the discharge of static, and because iU 
grid is returned to ground, the bias must be zero 
during a discharge. Therefore. Jthe thyratron fires 
and the lamp is on. 

If the discharge stops for any reason, the a.c. 
component appears across the thyratron grid. 
The phase of this voltage is chosen to make the 
grid negative while the plate is positive. If nec¬ 
essary, the filament transformer connections may 
l>e reversed to bring about this condition. With 
the correct connections the thyratron cannot fire 
and the lamp remains dark to warn that dis¬ 
charge is not taking place. 


RADIO-ELECTRONICS for 
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A. N. ELECTRICAL CONNECTORS 

A. N. electrical connectors provide a fost. easy way to connect 
or disconnect one or many electrical circuits. This offering Is 
of Intense interest to ALL manufacturers of electrical equip* 
ment inasmuch os we have a huge supply of these Connectors 
and can dispose of them at very reasonable prices on a slid¬ 
ing scale. The more you need, the lower the price. Plugs and 
receptocles supplied with either male or female contocts. All 
built to rigid Army & Navy speci. 


SOS emergency 
TRANSMITTER 

FAtnouii Gibson Girl TrantmlKcr thnt 
saved so many lives during the war. 
Ukc only as a distress cal) transmit¬ 
ter on )K>ats and airplanes. No ex- 
t«'rnal TOwer .supoly rt-Mu|red for opet'. 
atlon It Is merety neCessarv to turn 
the rrank On the top of the trana- 
niftier and power is Keneraled and the 
dlstresH alKnal is automatically sent 
out on internal lonal distress fre- 
nuencv. Brand New Gibson Ctrl Trans. 


I 3100 I FsToo I [Tioa~| 


38-12P 
36-7S 
36_7p 
20.15 
20-lP 
32 ftp 
20-225 
24 105 
28-lft5 
24-75 
18-2P 
24-4S 
20.13S 
20-9 P 
18-lP 
18^5 
36 155 
22-18P 
18125 
12-5P 
20-195 
18-8P 
24.55 
24_7P 
20 115 
20 35 
20-85 
32 95 
32-1 BP 


12S—45 

85-15 

28-lft5 

18-lOS 
18-115 
20-245 
14-35 
16-75 
Ift-iIP 


18-85 

14S-1P 

14-3P 

IftS—45 

165 SP 

165-lOp 

18-12P 

20-3P 

20-8P 

3—160 

32-6P 


3106 


20-19P 
10S-2S 
12S-4P 
20-85 
18-22 
20-24P 
20-1 IP 
20-3P 
18.13s 
16S-7P 
165-lp 
16-75 
8S-1S 
18 1 IP 
20 275 
20-95 
20-9P 
12-55 
28-125 
IH—4P 
32-15 
18-35 
16-115 
1611P 
32-9P 
I45-7P 
18-15 
18-1 P 
145-15 


I 3106 I 

22-25 

22-125 

20-23P 

20-235 

r 3108 I 

12- 5P 
22 30p 
22-85 
I7S-3S 
If'-l IS 
22 - 

lo-iss 
18 85 
22 -30P 
22 14$ 
12&-4P 
145-25 
165-15 
165-85 
18-125 
20 15P 
145-25 
i6$-as-r 1 

lAS-8S-r2 
2B-1P 
28 ISP 

[ 97*5107 I 


Ifiquiries invited from monufoCturers. foreign governments, 
distributors, etc. Prices quoted on basis of quantity! 


P.M. SPEAKERS 


Latest type pm Speah 
or III a fuliy-enclosixt 
metal cahlnel. Ktieuker 
and ca.se rnateli c«im- 
munleatinn receivers. 

In nddUlnn make per- 
rert intercom remote 
stations. $4.50. In¬ 
cluding output trans¬ 
former $4.95. 

HEAT GUN 

Red plastic, slretim- 
lined, pistol Cnp heal 
2un. niasts )eo« hoi 
air at 20 cu. fi. Per 
minute. Ble ruKuel 
vacuum cleaner tvue 
AC-DC motor that alsn 
, blows cold air. Use to 
1 clean r.ndio chassis 

heat cHi-buretors. dry lirnitions. oulck- I 
dry pnlnt. thaw out radiators or wai^r 
PIPCh. etc. Guaranteed or mciiey re I 
fuitfUNl If returned, prepaid. In fi • 
days. $12.93 I 

I ISOLATION TRANSFORMERS I 

Eliminate shocks and rtreworks a 
from the adjustment lohs on mdh • 
and TV sets that renuire trrotmdlne ^ 
of chassis, with our Isolation Trans- I 
formers. As .tufo Irunsformers thev can . 
also he used lo chan*.re 11QV to 220' I 
or reverse. Buy now at Price. $1.9$ 



3-FOR-l SALE 
ALL 3 ITEMS ONLY S7.00 


ALUMINUM GEAR BOX 18x8x7 con 
tains two powerful electric moiora •■i-l 
l\v<i matched irear trains. K2 Kcars In I' 
varviutr In sixe fritm 'to 4 Inches In 
diameter. Headlly cfinverted lo isdnfe a 
beam antenna or .-my other klmllar <u: 

$5.00 


SIGNAL CORP INTER¬ 
CONNECTOR RELAY BOX 130A 

This valuable unit. hC616. made . 
Bell. Is enraa.>d In a highly p.jn>he 
alundnum case «>/<* x 5x 21/;. «rr- 
contains 150 mm. of condenser ca|<nr11' 
sensitive relays, lexlstors. an«l termi 



strips. Order' several 
Price of only $1.95. 


remote control 

UNIT Aluminum ease 
4x3x2 contalnintr 
re\olutlon counter. 2 
Doientiometers. triple 
l»ote switch. 4 knnlis 
nhone Jack, and (tear 
mechanism. Inclndln 
8 timne -IAN connector 
to nt box— $1.39. 


the clveH«v;iv 



Consists of three stages (cascade CSJ7'.< 
and 0P6 output static) hitih gain, hliih 
htlelltv ampliticr with «<) cycle I I<IV 
power supply on same i3i/^ x M’- 
Chasala. which is orotecied h.v aubstan. 
lal steel rover over tubes and )>aris. 
M.ide bv Western Electric with typical 
<)u.*illiy componeiitH such as husky powei 
transformer and oil Condensers, this 
unil Is oi>viousty Intended to Hive years 
of trouble-free service witli no more 
need ft»r rep.iirs (ban a ieler>hone. Iiis- 
ronhceiinti one wire e.icii from the 
sneclal tuned input .tnd output hUCrs. 
re«ii1ts In a* a AdelitV amitUfler 

as ran t>e obtained. 


SELENIUM RECTIFIERS 

AH types are raled at 130 V.A.C. Dn 
not assort to make Ouantlty. 

StnKle 


75 MA. 
lOO MA. 
150 MA. 
200 MA. 
250 MA. 


.80 

1.00 

1.25 


$6.50 
7 OO 
7.50 
10.00 
12.00 


$31.On 

32.50 
35.00 

47.50 

57.50 


Bandswitchin^ 
Tuning Turret 

4 bands above lOO 
Me. rl4 silver plated 
mil wire. Tuninf; con¬ 
densers. driving motor 
diagram included. Only 
52.95. 


STROM8ERG CARLSON 

iMwer Switching Relay Box. Neat 3 U*) x 
4 X 51/4" steel ease with lijrht flltlne 
cover finlshtvi in Stromherir's usual 
beautirui chocolate color crackle BnUh. 
Hurry? Only a few orders will be fllh- 
on first come, flrst served basis. $1.00 


AUDIO AMPLIFIER 

injsh-Pull Stage triode amplifiers havtn- 
2 of va2u«iI> 1^ and soflrrc Ounct*! 

type audio Ir.msformers (hat sell fo 
over $10.00 each. Neat aluminum rase 
fully enclosed. Perfect for interenn* 
system, phono, mike or «lgnaJ i 
nmnlifier for testing radio, a 
*2 .’>.00 bargain at only 
$3.40 each. 


tracer 


SELL OUT 

24th Edition of Radio 
Amateur's Handbook. 
Tells all. show* all. 
over 800 pages of 
valuable information. 
$ 1 . 00 . 


SAFETY 

SWITCHES 

Spend a dollar to save 
your life? G.E. inter, 
lock Safety Swltrht-s 
eliminate fatal shocks. 
$1.00 each. 


2 gang midget super- 
het tuning condensers 
with 1/*'' shaft and 
trimmers.' Reg. $1.25 
each, now 5 for $2.00. 


AC-DC Superhet Radio Kil 

Extra high <|u.'<M(y standard Production 
lane radio In kit fOrm with comhiete in- 
struetloiis. Peatiires 9 iron core I.F. 
transformers. 2 gang eondensors. and 
polvethylene Insulated edgewise wound 
antenna loop. Tubes Include I2AT6. 

i2HE6. ROnr. & 35^4. Hecelvrs 
bro.adeast hand from S-lO to 
1700 KC. Kil form $8.75 
or 2 for $17.00. .Assem¬ 
bled. wired and lesteil 
$12.95 or 2 for $25. 



1000 CYCLE 
AUDIO FILTERS 

Navy PD52010—1 low pass 
audio flUera that are the exact 
electrical and physical equivalent 
of commercial audio Alters selling 
for $35.00 wholesale. Far superior 
to surplus Radio Range Filters now 
being offered. Twice as selective 
as Q-ftver section of 27 4N. which 
has previously provided the 
amateurs highest standard 
of Interference elimination. 

With diagram $2.00- 
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Like peas 



in a pod 



except for 

QUAM 

Only Qoam offers more! The U- 
Shoped Coil Pot, providing on un- 
brolten path for the magnetic lines 
of force, thus producing a stronger 
magnetic field with higher efficiency 
and improved performance, is an 
exclusive Guam feature. 

The Quam Adjustable Voice Coil, 
permitting accurote centering after 
assembly and virtually eliminating 
rubbing voice coils, is also found 
on/y on Quam Speakers. 

No other speaker offers such out¬ 
standing extra features—such extra 
volue. For all your replacements, 
specify Quam. 

Mail Thh Coupon 
For Free Cafafog 



SPEAKIIKS- 


I Ouoni'Nichols Co. 

! 521 E. 33rd Ploce 


Chicago 16, Illinois 

Pleose send me Quam catalog. 

Nome.. . 


I 
I 

I Address. 
I Cit^.... 


. State. 


government sumus! 

WORLD'S LOWEST PRICJ 


PSIOTO ft-ASit 



COMfS COMPliTS WITH 

4 EDGERTON 
FLASH TUBES 
& REFLECTORS 

EASY TO 
CONVERT INTO 
A 2.WAy PHOTO 
FLASH UNIT ' 

OPERATES ON 110V. AC 9 , 12V. BATTERY 

Brand new at a fraction of original cost. Contains 
I, finest component Pans available. All necessary 
I parts and complete instrurtions inc ljj^'.j . Alir-r 
1 conversion, works on llOV AC or 
I 12V battery by a iliek of a switch. 

I Immediate delivery on all mall orden 

t 


.. ...... nssimsn I 

CINEX. INC., US W. UthSr., N. Y, If, n. Y., Depr.RC 121 


Question Box 


PORTABLE AMPLIFIER FOR RELUCTANCE PICKUP 


? Please show an not pi i fie r I can use 
with the General Electrie variahle-re^ 
lactone*^ pickup. If should be a hiph- 
fidelity unit using ilA3*s in the output 
stage. — M. L. G.. Charlotte^ N. C. 


A. The schematic shows the amplifier 
you want. The GSC7 input stape, espe¬ 
cially designed for the GE pickup, 
should be well shielded. Adjust the 2A:5 
filament pot R for minimum hum. 


6SN7 


6N7 


2A3(2) skaP.TQp Stt 

NOTE 


VAR. RELUCT. 
PICKUP .05 X 



CONOSfiOOV UNLESS NOTED 

NOTE - SEC. TAPPED AS FOLLOAfS t IMP. IN OmmS I.- 
500 333,250,200.125, 50.30, 20,15.10, 7.5. 5. 2.5,1.2 
TO PM SPEAKER 


MASTER-TO-MASTER INTERCOM AMPLIFIER 


? Flense show an amplifier I can use 
plifier for use in a niuster-to-niastcr 
interconunnnication system. I want to 
use five master stations connected so 
one station can call any of the others 
even when their amplifiers are turned 
off. / hare several ;>V’J'.v, ftSS7*s, and 
oVd's which / would like to use .— 
IWII.S., Inglewood. Calif or nia. 

A. This diagram is for a single ampli¬ 
fier. You will need one for each station. 
.\ spade lug may be soldered to the free 


16/A 50V lOK 

n 


INPUT TRAN 


end of the input lead to permit fasten¬ 
ing untier one of the screws on the 
lenninal board. This lug connects to the 
output terminal corresponding to the 
numlier of the station. 

The input transformer should have 
a G-t)hin primary and a high-impedance 
secondary. Shieltletl intercom cable 
shoultl be usetl on long runs. It may be 
iiece.s.sary to connect the common con- 
tluctor to the chassis of each of the 
amplifiers. 



^ 5V/2A 


g 300V 
^eOMA 1 



a r 300V 




terminal STRIP 


n 

„ 'comm 

OFF 


* t 

o • 

_ 

1 STATION SELECTOR 


6.3 V/2 A 


ffn PINS-6SN7:7-8; eve: 2-7 


INPUT LEAD.connect TO OUTPUT 
TERMINAL CORRESPONDING TO 
station N* ON STATION N*3 IT 
should 9E connected TO^^ 

TERMINAL N«3. 4^ 


CONVERTING RECEIVER OF BC-654-A 


y / hare acquired the receiver sec* 
tion of a IIC*054-A transmitter-receiver 
radio set. This receiver has a 12-point 
terminal strip on one end. Please show 
how the receiver can be made to operate 


from batteries. — L.P., Ojai, Calif. 

A. The receiver was controlled by a 
rw-oFF-PMONE switch on the transmitter 
panel; therefore it will be necessary to 
replace some sections of this switch be- 
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Band Width to 4.5 megacycles! 
High Sensitivity of.018volts-per-in. 

Now, for Ihe first time—thanks to on amazing 
electronic discovery—Jackson has combined In 
one oscilloscope both wide band width and 
High deflection sensitivity. By merely flipping 
a switch you can choose from one of three 
sensitivity ranges, or one of three other band 
width ranges. Here is a fine instrument, per< 
fectly suitable for laboratory analysis, yet well 
within the price range of the average radio 
serviceman. 

The new Jackson Model CROO Is In produc¬ 
tion right nowl It Is priced at only $195.00 net. 
A special high-frequency signal tracing de* 
modulation probe is also available at $9.95. 
Get your order in today! 




Wide Bond Amplifier: Eosily usoble fo o 
full 5 megocycles. Plot within plus or minus 
1.5 db. from 20 cycles to 4 megocycles. 

Deflection Sensitivity: Verticol omplifier, 
.018 RMS volts-per-inch on narrow bond. 
Horizontol omPlifier .55 RM$ volls-per*inch 
Input Impedonce: Direct bolonced, 6 meg¬ 
ohms shunted by 11 uufd; unbalanced 3 meg¬ 
ohms shunted by 22 uufd. Horizontal ompli- 
tier 1.5 megohms. 

Sweep Frequencies: Sow tooth wove, 20 


cycles to 50 kilocycles in 5 steps. 

Special Features: All controls on front ponet. 
Provision for 60 cycles or externol sweep. 
Also has provision for grid modulotion ot 
60 cycles or with externol voltoge. Fult 5- 
inch CRT. Same height os new Jockson TVG-1 
TV Sweep Generotor. Rear terminal strips for 
direct connection, through copocitors, for 
A.C. voltoges to CRT deflection ptotes. Light 
weight, eosy to carry. Provided with leather 
corrying handle. Attractive all steel cobinet 
with groy Hom-R-Tex finish. 




SON 


Service-Engineered 
Test Equipment 


Dynamic Tube Testers • RF Oscillators • 
Vacuum-Tube Voltmeters ♦ TV Sweep Genero- 
tors • AM-FM Sweep Generators • Condenser 
Checkers * Audio Generators * Oscilloscopes. 


Jackson Electrical Instrument Company • Dayton 1, Ohio 


f 



Your T.V. set Is no beHer than its antenna. Get 
strong, crystaUclear pictures doy-in . . . doy out with 
TeUa-Ray—video receptton^master. 

• Extremely rugged . , , yet light-weight 
-■ Quick, trouble-free assembly 

* Guaranteed against corrosion « . . weather damage 

* Mode of Dural; stainless steel flHings 

* Absolute lightning protection 

• Very high front lo back ratio. 

• Twenty-two models to meet every requirement for 
both fringe and service areas. 


Facts and « UU-RAY ENTERPRISES, INC, BOX 332, HENDERSON, KY. 


I^iiesstioii Kox 


fo^(^ the receiver can be used. A three- 
position, five-pole switch and A- and 
B-hatteries should be connected to the 
numbered terminals as shown in the 


DIAL LIGHT 



NOTE-NUMBERED LEADS GO TO TERMINAL ON STRIP ON RIGHT 

Side of chassis 


I diajrram, A heavy-duty A-battery is 
reciuired. A 2-volt storuffe battery and 
a suitable series dropping resistor 
should last much longer than dry cells, 

THE OSCILLCnyWE CIRCUIT 

I riease fyrint a circuit of the fatuous 

ottf-ftthr Oseiilodyue receiver along with 
Coif d(tt((. / built (tue of these sets u 
loug tituc ago and found it to gerforyu 
better than any uthrr 1-tuhe set / hare 
constructed,—DuytoUj Ohio 

A. The Oscillodyne circuit is shown. 
The performance of this circuit depends 
on overcoupling between LI and L2 and 
on ci'itical values of resistance and ca¬ 
pacitance in the grid circuit. The coils 
are wound on 114-inch, low-loss, plug¬ 
in coil forms. Tlie tickler L2 is wound 
’/4 inch below the grid coil Ll. The out¬ 
side ends of the windings go to plate 
and grid circuits and the inside ends 
go to phones and ground, respectively. 
Coils for different tuning ranges are 
wound as follows: 


Tuning range 

Ll 

L2 

(approximate) 

(turns) 

(turns) 

B'tO- -850 kc 

105 

105 

800—1,500 kc 

67 

67. 

1.5—2.5 me 

36 

36 

2.4—3.5 me 

23 

23 

:».4—7.5 me 

14 

12 

7.2—14.5 me 

7 

9 

14.0—28.0 me 

4 

6 


Both windings are made with No. 3d 
(l.sc. wire. The tuning capacitor ami 
coil and tube sockets should be designed 
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lor good higli-trequcncy performance. 

The oi'iginal circuit was designed for 
a type 27 or 37 tube. Modern niedium- 
mu ti iodes sucli as the (>C5 and 615 
may be used. Dual-purpose tubes hav¬ 
ing a medium-mu tnode can also be 
used in the circuit. 

If the set <loes not oscillate smoothly 
over its tuning range, try using a 
smaller grul capacitor and e.xperinient 
with grid resistors between I and 7 
megohms. 

.V good outside antenna is required 
for best lesults. The antenna trimmer 
will have to be adjusted to eliminate 
any <lead spots that may appear in the 
tuning range. 

SHORTWAVE CONVERTER 

/ have <t a.c.-d.c. broadcast re¬ 

ceiver to which / want to add short¬ 
wave coils to iynrcase the taniiif/ range 
to 14 wc. The rtcciver has a OSS? r.f. 
amfititicr, 12S \7 converter, OSS? /./. 
Qwfdifier, 12SQ7 second detector and 
first a.f., SOLO iwwer amplifier, and 
J5Z5 rectifier. It has a loog antenna 
and cut-fdate tuning capacitor. — T. P., 
Mut^nioutfit Ore. 

A, We do not feel that your receiver 
is suitable for conversion to all-wave 
reception. We recommend that you con* 
struct a small converter similar to 
the one shown in the <liagram. Plug-in 
coils are used in the antenna an<l oscil¬ 
lator circuits. 

The plate of the mixer tube is con¬ 
nected to the antenna post of your 
receiver through a 1600-kc converter 
output transformer. Cl and C2 are 
handset capacitors and can be fitted 
with stamlard bai-type knobs. The 
bandspread capacitor C3 should be 
fitted with a slow-speed dial. A B-sup- 
ply delivering from 180 to 250 volts 
can be used. 



Coils are wound with No. 22 en¬ 
ameled wire on lU-inch plug-in forms. 
The number of turns per winding is 
shown in the table. 


Coil 

I.7-3.5 

Turns 

3.5-G.5 

6.5-14.5 


me 

me 

me 

L! 

22 

7 

5 

L2 

70 

25 

12 

L:. 

55 

22 

9 

L4 

18 

6 

3 


Mi coils are close wound except for 
the highest range. Here, it may be 
necessary to space L2 and L3 to cover 
the desired tuning range and to make 
the coils track. Spacing between Ll and 
L2 and L3 and L4 should be approxi¬ 
mately % inch, except for the G.5-14.5- 
mc range for which L4 is interwound 
with the ground end of L3, 
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Another great 
UNIVERSITY FIRST! 


• TAPS MARKED IN BOTH 
IMPEDANCE AND WATTS 

• SHATTERPROOF BAKE- 
LITE BODY, ENDURINGLY 
BEAUTIFUL 

• SUPER-EFFICIENT “W” 
SHAPED ALNICO 5 
MAGNET 




MODBL PA.30 ^ 

"fiyat uinr 

BUILT-IN, MULTI-TAP 
LINE MATCHING TRANSFORMER 


• HANDLES 30W CON¬ 
TINUOUS INTEGRATED 
PROGRAM MATERIAL 


# EASILY ACCESSIBLE, 
ALWAYS VISIBLE TERMI¬ 
NAL BLOCK 


These rugged drivers represent the first high power continuous duty, 
completely waterproof units available with built-in line matching trans¬ 
formers. New type W-shaped Alnico 5 magnets result in the elimination 
of stray fields and a greater concentration of magnetic energy in the 
voice coil gap. Exclusive UNIVERSITY “rim centering” assures per¬ 
fect alignment and concentricity — always. Units may be used with 
equal facility on constant voltage and constant impedance output sys¬ 
tems. Transformer and voice coil terminals are brought out at the 
bottom of the unit to a terminal block which is an integral part of the 
molded housing. A translucent cover plate provides ready access to 
the 16, 165, 250, 500, 1000, 2000 ohm terminals and their equivalent 
wattages based on 70 volt line. 


WRITE DEPT. D FOR ILLUSTRATED CATALOG 
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—Kailio-Blectroilic 

REGULATED POWER SUPPLY 


Circuits- 

WIDE-RANGE SWEEP 


Voltage-regulated power supplies 
have many applications in radio and 
electronic fields. Gaseous voltage-regu¬ 
lator tubes such as the OA2, OB3, and 
OC3 perform well in circuits in which 
the load current does not vary over too 
wide a range, but are not suitable when 
a variable regulated output is desired. 

A circuit of a variable-output regu¬ 
lated supply was presented recently in 
The C-l) Capaciior, This supply, shown 
in the diagram, maintains the output 
voltage within 1 volt with input voltage 
or output current variations up to 30%. 
The output voltage can be set at any 
desired level between 175 and 300 with 
a front-panel control. The maximum 
drain is 60 and 110 ma when the output 
voltage is 300 and 175, respectively. 


In this circuit, the 6B4-G acts as a 
variable resistor between the filter and 
the B-plus output terminal. The re¬ 
sistance of this tube is controlled by 
the bias applied to its grid by the 
6SJ7 d.c. amplifier. The tubes are con¬ 
nected so a decrease in output will 
lower the bias on the 6B4 and decrease 
its internal resistance to restore the 
output to its present value. The output 
voltage is controlled by varying the 
voltage on the control grid of tlie d.c. 
amplifier. This stage is stabilized by 
passing its cathode current through the 
0C3.VKI05. 

Oscillations of a relaxation type may 
occur in this (and other voltage-regu¬ 
lated power supplies) if the voltage 
across the gas tube is too low. Keep it 
well above the extinction point. 


The over-all usefulness of oscillo¬ 
scopes is, in many instances, limited by 
the highest frequency of its sweep gen¬ 
erator, usually in the order of 100 kc. 
High-frequency sweep circuits have 



been ^leveloped, but they are seldom 
used in low-cost equipment because they 
require several tubes. A new wide- 
range sweep generator having a range 
from 15 cycles to 500 kc was described 
in The Review of Scientitic Instru- 
metifs. The circuit is shown here. 

The frequency ranges are changed 
by switching in different values for 
capacitor C. The frequency is varied 
within a given range by the Fine Fre¬ 
quency contiol. The ranges are: 15-60, 
45-180, 130-500, 400-1, 700, 1,200-5,000 
cycles, and 4-6, 11-42, 40-200. 100-500 
kc. when C is 0.5, 0.15, .05, .015, .005, 
.0015 pf, and 500, 150, and 50 paf, re¬ 
spectively. 

A 20-volt sawtooth is available at the 




FREE! 

NEW 

1950 

Catalog 

of Radio, Electronics 
and Television. 160 
pages. The Treasure 
Chest of Valuesi 
Order your copy 
today. 


Order iioi© /«r ittirtiPfiiaie tieiivery. 
Use the lifindy ctmpnn. 




RADIO CO. 

mSPINtST.'ST.LOUISI.MO. 


RE-12-49 


Walter Ashe Radio Co. 

1125 Pine St., St. Louis 1. Mo. 

Rush my order for: 

□ io-Electronirs Magazine Library at 

{quanltty) 

25c racn (plus 6c each to cover postage and packing I 

Q Remittance for $ '* enclosed 

{amount) 

n M.ail my Free Copy of new 1950 Walter Ashe Catalog 

Name - 

Address 

City. - 


Zone 


State 


INGENIOUS, CUSTOM-BUILT STORAGE FILE 


Another WALTER ASHE Value Scoop! 




each plus 6c each to cover 
packing and postage (any¬ 
where in U. S.) 

Holds 12 complete issues of 
magazine in its present 82 to 
98 page size. Measures 12" 
X X 2H" 

Here's the brand new, grand new way to preserve each issue of 
RADIO-ELECTRONICS Magazine! Made of high quality Kraft fibre 
board, printed and constructed to look like a Buckram-bound book. 
Affords neat, orderly, flick-of-the-finger convenience. Handy Refer¬ 
ence Index, printed on back, records the location of selected 
articles, wiring diagrams, etc. A "must" for every bargain-conscious 
reoder of Radio-Electronics Magazine. At the low price you'll want 
several of these serviceable, attractive Magazine Libraries. 
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output terminal.' over the entire raiijere. 
The generator may be synchronized by 
applying a 0,2-volt peak signal to the 
grid of the right-liand triode. which is 
normally grounded. The l.OOO-ohm 
variable resistor in the cathode return 
of this triode should be adjusted for 
short flyback time on one of the low 
ranges. Flyback time is decreased and 
the upper fre<iuency raised as this re¬ 
sistor is reduced. Do not set the value 
too low as this may cause the lower 
portion of the output signal to be 
clipped. 

CAPACITOR ANALYZER 

The capacitor analyzer, designed by 
Mr. Henry Levine and described in 
ARSXY News (New York), is some¬ 
what different from these usually de- 
.'cribed. Provisions are made for testing 
caj)acitors under static and dynamic 
conditions, the type of test being deter¬ 
mined by the setting of the double-pole, 
five-position selector switch. 

APf>mx II7Z6 0RII7Z4 



117 VAC 


CAPACITOR UNDER TEST 


NEON I/25W 


When the selector is in position 1, 
d.c. is applied to the capacitor under 
test to check for shorts and leakage. 
Reject the capacitor if the neon lamp 
glows continuously or flashes more than 
once each second. Alternating current 
is applied to the capacitor when the 
selector is in position 2. .A good unit 
will cause the neon lamp to glow* con¬ 
tinuously while an intermittent capaci¬ 
tor will cause the lamp to flicker 
spasmodically. If the lamp glows con¬ 
stantly, tap or press the capacitor to 
make sure it is not intermittent. The 
indicator does not glow when a capaci¬ 
tor is open. The analyzer becomes a 
relaxation oscillator when the switch 
is on position 3 or 4. Position 3 is for 
capacitors up to 0.5 uf and 4 for larger 
units. In either position, a good capaci¬ 
tor produces a constant glow. Good 
capacitors of approximately .0005 pf 
or smaller will produce a halo around 
one of the electrodes. Elect roly tics are 
tested with the selector in position 5. 
Open capacitors will not produce a 
glow. The lamp will glow brightly and 
then taper off as a good electrolytic 
charges. 

CORRECTION 

An error was made in describing the 
Hopax Circuit Breaker Plug in the 
.August issue. It was stated that on 
overload the small lever between the 
prongs '^springs up and pushes the 
plug out of the socket.** Under any ordi¬ 
nary overload the lever does not spring 
up and push out the plug, its only func¬ 
tion being to reset the contact of the 
circuit breaker. 



EHM'S gNHOUS itml 


TUBES 


BRAND NEWl IMMEDIATE DELIVERY! 
INDIVIDUALLY CARTONED! GUARAN 
TEEDI 


DUAL HEADSETS 

U. S. Sienal Corps. 6 ft. cord 
and tips. 2.000 ohms. Indi¬ 
vidually cartoned. 

'“•$1.49 


Prirril amazinitly 


FINE QUALITY 

SPEAKERS 

Buy More . . . 
Save Mere! 
Guaranteed! Check 
these for magnet 
sizes and check 
them for price 



ALL ALNICO V 

Lots 
of 5 


Ea. 

Ea. 

3" P.M.—.68 oz ... 

... $ .99 

$ .95 

3" P.M.—1.47 oz. .. 

.. 1.15 

1.05 

4" P.M. 

.99 

.95 

4" P.M.—1.47 ox. .. 

. . 1.15 

1.05 

4" X 6" P.M. 

... 1.49 

1.59 

5" P.M.—1 ox. 

.99 

.95 

5" P.M.—1.47 01. .. 

. 1.15 

1.05 

6" P.M —1.47 OI. .. 

. . 1.55 

1.45 

6" X 9" P.M. . 

... 2.39 

2.25 

8" P.M.—2.15 01 . 

.. 2.75 

2.59 

8" P.M.—4.64 oz.’ 

.. 2.95 

2.74 

8" P.M.—6.8 ol. . 

... 3.49 

3.39 

ID" P.M.—6.8 oz. . . 

... 3.75 

3.43 


TAKE ADVANTAGE OF SPECIAL QUANTITY DISCOUNT OF- 
FER. Order 25 or More Assorted Tubes ond Deduct Sc from 
Price of Eoch Tube. 


IS^ Each 


2C2tt 

2C34 RK34 
1026 
S644 

7193 2C24 

0148 

VT52 

19<? Each 


STAS 

lfi44 

V9S 

X09 


29«; Eoch 


5" P.M, with S0L6 output trans¬ 
former. Large magnet. 

Only $1.24 ea. 


MAGNAVOX 

Eo. 

8" 680 ohms field with 
6V6 P.P. output, cord 
ond plug . $3.49 

12" P.M.—21 oi. mog- 
net, 6V6 P.P. Output, 
cord and Plug 5.95 

12" I 000 ohms field, 

6V6 P P. output, cord 
ond plug . . 5.95 

12" 660 ohms field. 6V6 
P P. output, cord ond 
plug . 5.95 

RCA SPEAKERS 

T I 3" P.M. Alnico V 
12" P.M. Alnico V 
12" P.M.—6.8 oi. Alnico V 


Lots 
of 4 
Eo. 


$3.29 

5.50 

5.50 

5.50 

Eo. 

$ .79 
3.95 
4.75 


2A7 

2X2 

ec4 

ecfto 

ftSMTOT 

eSRTOT 

6UTQ 

7Y4 

12A6 

I2A80T 

12r*OT 

t2Ha 

2B 

38 

958 

957 

8Oll/Vr90 

HV615 

RK72 

RKR72 

• KR73 

VT2S 


39r Eech 


IAS 

1U4 

1U5 

IV 

2A8 

3A4 

4AA 

41140 

5W4 


, 3K4C 

, 30B9 

46 

, 5736 

1 57 

50760 

' 5V3CT 

76 

53 

5740 

78 

56 

6AF5G 
, 6AH6 

80 

85 

117Z3 

i 6AT6 

6AU0 

6BA6 

G64 

50r Eoch 

6BE6 
* BC5GT 

' 45«' Each 

1A5QT 

BC6 


1A6 

G FGG 

1 6H6GT 

IBS 255 

11.4 

1A70T 

1C6G 

BKBGT 

6K7G 

IRS 

154 

1C70 

1D70 

BK7GT 

155 

1D8Q 

6N4 

ITSOT 

1C7Q 

BSA70T 

2A5 

1F4 

BSC7 

2B« 

’rsa 

BSD7GT 

3B7 

1040 

AAF5GT 

3Q50T 

IGS 

' BSFT 

balS 

'?6QT I 

BSJ7 

BBJB 

tM4Q 1 

B5KTQT 

I 607 

1H5QT 

6SQ70T 

6F5GT 

1H6G 

6UBGT 

' 6060 

tJ60 

BVBOT 

6R5GT 

INSOT 

6X4 

1 6R7GT 

1R4 

6XSOT j 

6S70T 

3D6 

12AU8 

ASLTGT 

3Q4 

laavB 

65N7GT 

354 

12J5 1 

1 6SS7QT 

3V4 

12J7GT 

6V5 

^»3 

I2K76T 
12Q70T 
'25A7GT 1 

8760 > 

7A4/XXL 

5Z4 

6<ISG 

6A6 

1 12SF5 

7AS 

6AQS 

12SH7 

766 

6660 

1 17«K70T I 

7rS 1201 

668 

12SL7GT 

7K7 

I2AT6 

606 

12$N7GT I 

17C070T 

606 

6r80 

19T8 

12AU7 

«l.50 

24A ' 

126A6 

6070 

25ZBGT 

12BC6 

6T70 

27 

125J7GT 

TAT 

32 

12Z3 

7CS 

35 51 

14H7 

▼FT 

35L6GT 

25A6G 

7Q7 

35W4 

25L5GT 


3SZS 

32L70T 

12C6 

3SZB j 

34 

1466 

1 41 

3SZ4GT 

25AC5 

42 

43 V 

50C5 

1 47 

4SZ5 1 

50C8 ) 


501.6 

2050 

2051 
3508 
78 


S9y Each 


OZA 

0Z4 

1LA4 

1LC6 

1LD5 

1LC3 

1LH4 

ILNS 

1N80 

1T4 

5V40 

6A850 

6RR7 

8AQ9 

684 

6RF8 

esosa 

eBN6 

eje 

ej80 

6**5'6Q5 

8W4 

8W6 

6V3 

12A 

12*TT 

I4A7 

*407 

»4R7 

22 

70L70T 

49y Each 


AAKS 

117Z80T 


89<< Each 


HARD TO GET TUBES; Our tube stock is constantly being exaanded. 
If your tube is not listed, write us! 


NO. 405—2 



SPEED INTERMIX CHANGER 

Sensoffonalfy Low Prfcedf 
Intermixes ID" and 12" records . . 
Long Playing Needle . . . All Adiust- 
ments mode ot Foctory . . . comes 
complete with 2 GE Reluctance Cart¬ 
ridges, one for 33-1/3 RPM. and one 
for 78 RPM. Overoll size 12" x ID". 
Practicollyo gift from Santo tflQ QC 
at this never before low price ^ lu.wU 


NEW 1950 CONDEN5ER-RE5I5TOR COLOR CODE 
CHART! Just send us your name and address on o 
penny post cord. Soy send me Senco's new 1950 con¬ 
denser color code chort. 

Minimum Ord^r $2.50: Send 25*^ de|jo«it for all C.O.D. shipments. Include sufficient postage—excess will 
be refunded. Orders without postage will be shipped express collect. All prices F.O.B. New York City. 


FREE 


Radio Wen Know 

SAVE AT 


SEMCO 


Write for FRSE 

■■£I*ECIAI.S OF THE 
MONTH aUUETIN" 


5ENCO RADIO, INC., Dept. P. 73 West Broadway, New York 7, N. Y. Tel: BEeekman 3-4498 


30-44 Megacycles FM 


PR-30 Receiver For 

MOBILE CALLS 

Emergency thrills . . , hear "news in 
the making" ... as it happens. 

6 Tube superheterodyne. 115 volts, ff a 
AC or DC. Now you moy enjoy . . ^ 

• POLICE • MARITIME *#*# 

• FIRE • FORE5TRY 

• HIGHWAY TELEPHONE 

PR-7 POLICALARM tunes 152-162 me. $39.95 
See your deoler or write Dept. RE-2 


LI5T 

PRICE 



PDLIc0alARM 


RADIO ARrARATUS CORP. 

m IOUIyTAIN IQ. TItfATtR iLDG. 

4NDNANAP9L.II t, INDIANA 


DECEMBER. 1949 










































































Each of these books supplies 
usable information 

NO. 29—HANDY KINKS and 
SHORT CUTS. .\ carclullV «‘«!iled 
rniiiMiUt Inn of time Kinh^ 

on .\ni*-rma> Towvr Sum'll'« *I>*1 

K'liilpiiifrit—ServifiiiK in llii? Slmii 

I'lionoltraiilis and .\mill'oil* 
and Transformers MlMellaiieous 
Siifijects. 50c each. 

No. 30—UNUSUAL PATENTED 
CIRCUITS. 1944.40. \ U\ mine in 
new liiKik iips! A seiertluii ut unuiual 
eiri-iii|8, many a u*»uli of wail line 
(eSt'aii-ll ut Kieal v.ilui- lu ai).\tiiie 
inli'ieslfd ill elei'lninii» I'lHiiiwI 
t'lreiiits- lieleciurs and .XiiuilltU'r'— 
i*ijwi-r Siii«iilu-s ,Mi<i-ellaiic<iii:< fir* 
cults FoteiKii riicuits SOc each. 

No. 31—RADIO QUESTIONS 
AND ANSWERS. .Xiimuts to moM 
tre'ilieiitl} a.Nked l|UVsl inns. iTe.if 
clreuil diiiKtaiiis. .Aiu|iliti<-rs He 
Ci-UlTS Tiaii.mitteTS vietet.. dllil 
Test Kcjijlimirni- lnter|iliniM'' I'nwer 
Supplies IMioihixtrapli Aiiuilitlera— 
IV X. s>sirni». SOc each. 


VITAL 


FOR TV SERVICING 

A new and hiKhly important hook! (tivea a complete underiland. 
inK of wnrkiiti; principles hehtncl oscilloscope operation, and how 
to use the insirumeni effectively. (Tearly written with a sinieie 
purpoKc—to help you use nnd understand I he oscilloscope. No man 
servicinK television receivers can afford to be withoul this knowl- 
ediee. Invaluahle lor an>one who uses the oscilloscope. 


ALL ANGLES COVERED 

Chapter I—Direct Current ond Alternating Current. Visuol observo- 
tion ond measurement of vOrying vol*oqes ond currents on the 
cofhode-roy tube. Chapter 2—How beom trom electron "gun” 
proiecis imoge of current ond voitoge vorijtions onlo fluorescent 
screen, ond how beem is deflected bi^ electrostatic ond electromog- 
netiC meons. Chapter 3 —How siqnol oeflec’S ei^ctrori beom verti- 
colly in c-r tubr* ond s«eer> vo 'oge deserts beom horizontoMy. Role 
of the sow-tooth osclllotor—the qos dischorge lube—the multi- 
vlfcrofor—s, nchronizotioi—locking. Chapter 4—the cothode roy tube 
—occclcroting ond focussing power sucpiies—the swcep ginerotor — 
the horizontol ond verticol omolifiers—contro.s on osciilo>cope—how 
to operote o 'scope. Chopter 5—Aligning TV i.f. chonneis—TV front- 
end oiignment—Alignment of i.f. omphfiers m AM ond FM sets. Use 
of signol gener’otors—i.f. oiignment of o.c.-d.c. receivers—bondooss 
oiignment—Oligning the discriminator—the fotio detector—r.f. oliqn- 
ment of AM ond FM receive s. Chapter 6—Audio output meosore. 
ment—voltage qoln —power output—oudio response Curve plotting — 
peok o.c. meosu'emen's. Checking sow-tooth orrplifiers—mognetic 
deflection Circuits—Synchronizing po'ses. Horn tronsmitte** meosure- 
merirs—Over ond under modulotion. locot nq num—Incorrect odiust- 
ment ol vibrotor power supplies. Phose shift .n oudio omplifiers. 


No. 32—ADVANCED SERVICE 
TECHNIQUE. .4n us> tu -latf rut 
li't'ltiiii Ilf uiftii mat lull fur llir aJ 
suitnil Si-tMi-i-riiaii. X i-nal .Xhiiii 
tii< III TraikitiK |•M^t^ll■^ll« Ni..aint> 
^'•■l•lll»a^k Tuiiu rmiitul ritiiiii> 
mIiIiiiii .Xlj<-i.ifili(in(‘> III Sfty .Xli'ili 
Ilia l.niiih|)«-iikt>i’< tti midIi* .(like 
Ituvcii—irmx lli-iin>l I'li.ii'Ki't * 

llitin I'.limiiiaiiiiii K.XI SiiiM 41*. 
SOc each. 

No. 33—AMPLIFIER BUILDER $ 
GUIDE. Irivuliialili' im l)ii> lU'MXiier 
ami iiulliler of atnilo i-ui>)piiiriu. 
’J«'ll< ti4)w lu litiilii .1 wi'.lr v.iiu-u if 
aimilllli-i^ will) puwei umiMJis laiiK 
lux ftiim ^ to :fO W.IIIS. l>4t.i It'll iie- 
slkii liifoimaliuii u(i: l‘u-.li I’lilt 
Flia-.e liuerMiiii--Ha8s atiii Tu-liit* 
lliiiistrrs Vitliimv Kx|>aiiJfr 8 - Ue* 
oi.laiii-f I niiliJiiix— Itili'iiul Feed* 
liaik. SOc each. 

34 _ RAOID-ELECTRONIC 
CIRCUITS. .Xn iMmimm* t-ollfclInn 
iiT 4 *li 4 -iill iliaxriiiiis, with firlcf. lo- 
Ihi- liijiiil ill «i t Ipdons Ilf fat’ll. Ill* 
fltiilliJX Intfii iiiitiiiiiili-al iiina S.\a- 
tviki* I’owi'i .^upphi'-. Kalanrliig 
' iimlijs V T. X oJimi'lfr*- .Xtupli 
IlfTK IfiTt*Iters—Idiono .Anitilltlers *• 

Slioil XV.i\i- .Xilapliio Klft-titiiiir Re¬ 
lays. SOc each. 

No. 3S — AMATEUR RADIO 
BUILDER’S GUIDE. I'm ihe liam ' 
will) lmild> Ills own. I’riM-tual. diiwii- 
III earill It It'lls luiw lu Ifiilld. X *2 
Meter Itaml .Xemn Tnhe Set .Xlilila 
tiire I'miiniimit'Hltoii' liei*el\er-i 

Loll'.. l.liit'S Ttansmitii-i Ilea inner's 
Ttaii>iiiiner I’lesoleriiir - UotatT 
Riam .Xeiiiil 1‘ower SllHplle^ and 
Ollier ham aear. SOc each. 


112 PAGES 103 ILLUSTRATIONS 

Only 75c 

See your jobber tndav or send for THK (*ATHf)DE-RA Y 
OSl'ILLOSCIII'K alonK with other titles in the tillKNSBACK 
LIBKAKY. 


MAIL THIS COUPON NOW 


ll.\rT IM lll.H A'riONS Iiitv 

IITR. *^ri \\>N< llroiitlssiiy, 

Nc*vv ^ itrk 7* N, ^ . 

Send me the books cheeked, postpaid. 

G NO. 40—THE CATHODE-RAY 
OSCILLOSCOPE, 75c 

I enclose f. . .. .. 

Yniir .N’aiiie . .. 


(Print clearlyt 


•Xddress .. 

Town ...State 

.lohber's Name . ■ . 

.Xililress .. ■ . 


11 OTHER BOOKS 

□ No. 29 — SOc 

□ No. 30 — SOc 

□ No. 31 — SOc 

□ No. 32 — SOc 

□ No. 33 — SOc 

□ No. 34 — SOc 

□ No. 35 — SOc 

□ No. 36 — SOc 

□ No. 37 — SOc 

□ No. 38 — SOc 

□ No. 39 — 75c 


No. 36—RADID TEST INSTRU* 
MENTS. .X Ml’ST for every radio 
nian. TIiIh latest liiHik on imililini: 
test ei|iiipni«'nt plac 4 *s einiilia'-h oti 
lii.n-il(‘ni roust met I on nf: Signal 
Tracers -fmiacity .Xleier- Pnrim In 
and Reiich SItilii-checker—Signal 
I'.eiieriiiiii' Tula- Oliea-kers — Klcc- 
iMioi. Xiillnietera- anti nnniy othera. 
50c each. 

No. 37—ELEMENTARY RADIO 
SERVICING. For rhe ladlo man 
atu) kiinw- IlnJe ;i limit servlcliiR 
lliuv to get started, and even mure 
itnpintani luiw to keep going: Plan 
tiitig the .'< 4 *rvtre Shop KriiilppinR 
the .<hop—.'iyslcrnalli I'iTcuit Pliei-ki 
- Signal Tracing Methotl- SertlciHg 
Ttie Xliilgel Stil.lerifig — Servicing 
X'tdiime I’onlrol-i- -Ilow to Sertlce 
SiieakiTs. SOc each. 

No. 38—HOW TO BUILD RADIO 
RECEIVERS. Thl.< liook cunlaim. 
a »iitti('U-rn \ariety uf set.-* to appeal 
10 tatilo Ian. Iiii'ludea; Stioii- 

XX ate. ltio.uh-asl. I’mtahle. .X. T. 
irpeialed. Miiiiutiiie .nitl sumiUril 
Ui-ii-nets. <'oiiililel4> coil wuuling 
data is rnndahed SOc each. 

No. 39 —PRACTICAL DISC RE¬ 
CORDING. XX’helber Vou re inter* 
fsletl In atrialeiir of hiofesslonal re- 
rortiiitg. you'll lind this Imok invahi- 
atile. Tell- hew to make gmiil rei*t)rd<. 
XVliat eqiilhmeiil Von need I•ia 4 •h Ini- 
prrrtairt cuminiin-nl Is gUeii a full 
rhahter. explaining I la use anil 
poinliriK nut fealtires to look for. .XU 
Um* prarticiil i>liitae> "f rei*<inllng cov* 
ered as well as the nndetlvliig hrln- 
elnles 75c each. 


Tvciiiiotcg— 

INTERMITTENTS IN AUTO SETS 

Intermittent operation or oscillator 
failure in Zenith radios in Hudson auto¬ 
mobiles can be caused by a leaky cou¬ 
pling capacitoi* between the plate of the 
r.f. amplifier and the control prrid (pin 
No. b) of the 7B8 converter. The con¬ 
trol p:rid draws so much current that 
the oscillator section i> paralyzed. 

The .same trouble occurs frequently 
in Philco UN(J-550 models. In this set^ 
the coupling capacitor is one of the txvo 
mica trimmers in the can housing the 
i.f. rejector and wideband coupling cir¬ 
cuits. 

Failure of the muting switch to open 
when the push-button is released is an¬ 
other cause of intermittent operation 
of the Zenith sets. 

T. M. Ferreira, 

Port Eliztihetli. South Africa 

MOTOROLA VT105. VK106, VT107 

Check the focus coil for shorted turns 
or short to chas.^i*: when the focus and 
brightnes.s conti’ols do not function 
properly. The coil has a resistance of 
345 ohms in sets using chassis TS-9» 
-9.\, and -9H; and 540 ohms on chassis 
TS-9r and TS-9D. Check the chassis 
number to be sure of the correct resist¬ 
ance. 

T. S, Parker, 
Hartford, Coun. 

HEIGHT AND WIDTH ADJUSTMENTS 

Upon removing the average TV set 
from its cabinet, you will probably find 
the (*-R tube covered with a film of 
dirt and dust except for the portion pro¬ 
tected by the mask. If you outline the 
ma.-sk area with wax crayon, you will 
he able to check the operation of the 
width and height controls before the 
set is returtu‘d to its cabinet. 

Christie Urback. 

Philadelphia, Peima. 

ZENITH M-790-Z (FORD-MERCURY) 

The net muted inlxu niittently and the 
touch-tuning failed to operate. The 
trouble was tracts I to dirt jamming the 
movitig parts of the tuning solenoid. A 
cardboard shield was fitted around the 
parts to prevent further trouble after 
the unit had been cleaned with carbon 
tetrachlorixle. 

Robert E. Whallon, 

Troy, N. Y. 



“John likes a speaker that gives lo1« of 

bass.” 
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CROSLEY MODEL 52TQ 

This partial schematic shows a meth¬ 
od of eliniinatinj^ the power transformer 
in this model. All pans shown in the 

PIN 4 OF 5016 TUBE 



shaded area are either removed or mere¬ 
ly disconnected. 

Chosley Division. 
Avco AIfc. Co.. 

Chicni/iaft, O^io 



ii:i 

Dynamic Mutual 
Conductance 


TUBE TESTERS 



SLOW FADE ON OLD SETS 

,A slow fade in older models, paiticu- 
larly Thilcos, can often be traced to 
corroded terminals on the tube sockets. 
(Mean and btnd them to restore positive 
pressure on the tube pins. If the socket 
has been subjected to heat, its fiber 
may be weakened, and it should be 
replaced. 

J. G. Dodd, 
Chicago. flL 

SHORTWAVE INTERFERENCE 

A.c-d.c. receivers are particularly 
bad offenders in cases of shortwave In¬ 
terference or BCI. Thi.s is especially 
true of sets on which the prid of the 
first a.f. amplifiei', usually a 12SQ7 or 
similar tube, is returned to ^^round 
through an 8- or lO-mefrohm resistor. 
This leaves the p^rid floating for r.f. 
an<l causes grid rectification which pro¬ 
duces the interference. 

To effect a cure, bypass one side of 
the heater to ground with a lOO-pnf 
mica capacitor; reduce the grid re- 
.vistor to 3 to 5 megohms ami bypass 
it at the socket with a 100- or 250-p|if 
mica capacitor. 

Wii.BUR Mant/., 
ColKfuifKft, Ohio 

MOTOROLA 67L11 

If this set distorts when operated 
from power lines, check the operation 
on batteries. If it plays OK on a good 
battery, replace the selenium rectifier, 

A bad selenium rectifier will result 
in low heater and filament voltages ami 
distoi'tion will take place in the 3V4 
output stage. In most 3-way sets, with 
low operating voltages, the oscillator cuts 
out before distortion occurs so this may 
be overlooked as a source of trouble. 
This does not hold true in this model 
as severe distortion occurs when the 
B-voltage drops })elow 75 volts, 

JoFiN W. Turner, 
Newark, N. J. 
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1 SpLuU \n^a^ [or yLj S eruiceman 


MODEL 600 

1. New, smaller, portable, lower 

cost tester. 

2. Tests for gas content. 

3. Reads directly in micromhos. 

4. Separate voltage applied to 

each element. 

5. Detects more weak tubes. 



♦ Never in the history of radio serv¬ 
icing have HICKOK Tube Testers 
ever been excelled. Their Dynamic 
Mutual Conductance Circuit has 
long been an exclusive HICKOK 
development. Available in a com¬ 
plete line of portable, counter, and 
display models. Specially designed 
professional features. The choice 
of leading radio service techni¬ 
cians throughout the world. 

See them at your jobber's new, or 
write for latest free literature on 
this most dependoble year-round 
income builder. 


w 


ELECTRICAL INSTRUMENT COMPANY 

IOS3I DUPONT AVENUE . ClEVEiAND 8, OHIO 

Please send me latest literature on 
your line of Hickok Tube Testers; 

NAME__ 


ADDRESS-. 
CITY_ 


-STATE _ 



'ZTeverything ^ 

RADIO - TELEVISION - ELECTRONICS 

Cotolog No. 50), 144 big poges now being moiled to 
Deolers, Servicemen, Broodcost Stotions, Schools, Foe* 
tories. Public Utilities, Loborotories, Engineers, Amo* 
teurs. Experimenters. 

It'S FREE... Write os if you haven't received it. 

BURSTEIN-APPLEBEE CO. Cl 

10)2 McGee St„ Konios City 6. Mo 
Send me your FREE cotolog. 


NAME , 


ADDRESS 


TOWN . 


-STATE . 
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This One 



OVERMODULATION INDICATOR 

Constructed well below the cost of 
most C-K-tube or meter-type modulation 
indicators, the flasher-type over modula¬ 
tion indicHt<»r shown in the diagram 
does not require calibration or con¬ 
tinual visual concentration and moni¬ 
toring to prevent overmodiilation. It 
causes a neon lamp to flash each time 
the modulating voltage carries the 


class-C plate voltage below 7,ero on 
peaks. If the indicator is allowed to 
protrude from the panel of the indi¬ 
cator, it will be visible over a wide 
angle and some distance away—a fea¬ 
ture not possilde with other types of 
indicators. 

When the class-C stage is overmodu¬ 
lated, its plate voltage goes negative, 
causing the OHG to conduct momen¬ 


tarily and thus producing a sharp 
pulse. The diode plates are connected 
to a 6AG7 amplifier through a stand¬ 
ard step-up interstage a.f. transformer. 
The amplified pulse causes the neon 
lamp to flash. The 1 V4-volt bias battery 
increases the sensitivity of the diode 
and causes it to conduct just before the 
class-C stage swings negative. 

The values of R1 and R2 are suitable 
for transmitters with no more than 500 
volts on the class-C stage. They are 
selected to <lrop the modulated voltage 
to between 70 and 90 volts—well below 
the inverse peak voltage and peak 
heater-cathode voltage ratings of the 
6H6. The 6H6 and r>AG7 may take their 
plate and filament voltages from a 
speech amplifier or from the transmit¬ 
ter power supply. 

Frank S. Gue, VEfiBH, 
EdirtOitont Alta. 

NOVEL ANTENNA MOUNT 

This method of mounting TV, FM, 
and lightweight amateur beams does 
not require straps, turnbuckles, guys, 
or other hardware normally used to 
mount antennas. Furthermore, the an¬ 
tenna can be taken down in a few sec¬ 
onds without using tools. 

Select a length of iron pipe which 
has an inside diameter equal to or 
slightly larger than the outside diam¬ 
eter of the antenna mast. Drill several 
holes through the pipe, each large 
enough to pass a toggle bolt. Place the 
pipe against the chimney or w'all, and 


mark the location of each hole. Drill 
holes through the wall or chimney. 
Bolt the pipe to the surface with toggle 
bolts; then insert the mast in the pipe. 


A 10-meter beam, on a 15-foot mast, 
supported in this way, staye<l up 
through-out the winter without guying. 

G. Samkofsky, \V2YSF, 
Brooklxoi^ N. Y. 

(Better drill the first hole at least 
a foot below the top of the pipe to give 
the mast ample supporting surface. 
Or possibly saw a slot in the mast so 
that it will slide down past the toggle 
bolts, thus affording additional sup¬ 
port.— Editor) 
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Try This One 


HANDY BENDING TOOL 

Experimenters and constructors will 
find this tool useful for bendinK Hjrht 
sheet metal for mounting brackets, 
shields, and panels used in radio and 
electronic devices. 



Take two pieces of doorknob rods 
and weld them to the jaws of a pair 
of lineman’s pliers as shown in the 
(hawing. 

Billy R. Pogue, 
The Dnllesf, Ore. 

CRO AS STROBOSCOPE 

A cathode-ray oscilloscope can be used 
as a stroboscope to “stop” motion. The 
only requirement is that it must have a 
short-persistence screen. 

Disconnect the saw-tooth generator 
from the defiection circuits and connect 
it to the Z-axis input (the electrode 
which controls the intensity of the pat¬ 
tern). With the sweep generator op¬ 
erating at a low frequency, adjust the 
brightness control so that the spot ap¬ 
pears on the screen only at the peak 
of the saw-tooth wave. Then apply ex¬ 
ternal signals to the deflection plates to 
get as large a light pattern as possible. 
The frequency of the external signals 
should be high compared to that of the 
sweep generator. 

Charles Erwin Cohn, 
ChicayOy III. 

TV PREAMP ON HIGH BAND 

The cascode preamplifier for channels 
2-6 described by I. Queen on page 60 of 
the October, 1948, Radio-Electkonics 
can he used on channels above the FM 
band. L2, the 6AK5 grid coil, is a Na¬ 
tional AR-5, which has a center lap 
(not used in the original diagram). If a 
switch is connected between the center 
tap and ground, half of the coil can be 
shorted out and the circuit will tune to 
the higher-frequency television chan¬ 
nels. Be sure to use short switch leads. 

Augustine Mayer, 
Tiffin, Ohio 

CAUSE OF SHORTED FILTERS 

Be sure to check the contacts on the 
speaker plug and socket before replac¬ 
ing shorted filter capacitors in a re¬ 
ceiver or amplifier with electrodynamic 
speakers. When the contacts open, a 
voltage surge—produced by the collaps¬ 
ing field about the speaker field—may 
be high enough to break down the filter 
capacitor. 

James r. Limbeck, 
Glendale^ Calif. 
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BETTER, BRIGHTER PICTURES 

W Vs. 


insuline 

new “BI-CON” 

TELEVISION ANTENNA 

Sing/e Type pn<f Sfocked Attoy for fringe 

An engineering triumph by Insuline . . . 
proved outstanding by actual test. Pre- 
assembled sections for quick Installation 


✓ 


Peak AU-Chonnel reception. 

Suitable for ANY moke TV 
receiver. 

fxcfvtivt — leporote High 
Frequency ond Low Fre¬ 
quency dipole-reflector 
elements. 

Popularly priced. 


Wrift for complefe TfifVfSION 
cofo/og of TV onfennof ond 
occessoriet. 




insuline 


The INDOOR 
ANTENNA 
with AMAZING 
RECEPTION 
QUAIITIES 
on AU CHANNELS 
competitively priced 


CORPORATION OF AMERICA 


INSULINE BUILDING • 36-02 35»h AVENUE • LONG ISLAND CITY, N. Y 
We*l Coatt Bfonch and Worehoute 1335 Soulh Flo»*er Street, lot Ang^let. Colif 
QUALITY PRODUCTS SINCE 1921 



/ CybstitW*'® 

Uv SiQ"® ..„,h w 


S-S-S fells HOW - fi 
simple^ direct language 


New 9th edition now on the press 
100 pages of valuable information 


Available from oil lending radio parts and 
equipment distributors or directly from factory 
ot only 40c per copy. 


• 93-27 Horoce Harding Blvd., Elmhurst 4 , N. Y. 


PRECISION APPARATUS COMPANY, Inc. 
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WHERE RADIOAAEN MEET, EAT and SLEEP 



Visit the 
FAMOUS 
FIESTA 
LOUNGE 
Renowned for 
Fine Food 


OPEN 


ALL TEAR 


^OTEl,(:S] ITPANTD 

Atlantic City’s Hotel of Distinction 


The Ideol Hotel for Rest and Reloxotion • 
Beautiful Rooms • Solt Woter Boths • Gloss 
inclosed Sun Porches • Open Sur> Decks 
atop • Delightful Cuisine • Goroge on 
premises. ■ Moderate Rote Schedule. 


Exclusive Pennsylvania Ave. ond Boardwalk 


DECEMBER 


194 9 
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M\l COUPON mAYf 


' Cducattonat Booh Pobi»»hinq D.vioion | 

• COYNE ELECTRICAL RADIO SCHOOL - 

I 500 S. Paulina St.i Oopt. 99-Tl. Chicago 12, IM. * 

, VKSr Husli your new PRACTICAL TH.I x lsms smvu | 

INc; an<1 Trouble ShooUnR M;iiui:it. 1 will i»av TMi'.tm.n g 
I S4.'jr» plus iiOKtaire, If not riiniliU'tely hnl•'■lie.l. I ttM 
y retiirii Ikk>K In 7 dava for refund. * 

I * 

, Name...A . * 

• t 

J Adilreiim . 

• rilv. State. • 

I ( t I am eurl«isln<; B4.2ri. You put misuitte. Su 

I Mnnev-Rark Guar.tnte^ 


-SUB-MINIATURE- 

PRINTED ELECTRONIC CIRCUITS 

on ceramics, plastic and paper bases from your 
schematics. Special otteotion given to small 
orders. All service ond correspondence held 
strictly confidential. 

Write for full detoiU ond our latest bulletins 
on printed circuit components and assemblies 
available from stock. 

PLASTICS A ELECTRONICS COMPANY 

I7I Northland Av«. Buffalo 8, Now Torh 


UP-TO-DATE! 


lull tinJ cel UTII Pa ill for it ].ear. 
lime savliiK Iroiilf slmollnc nletlmds 
Mil I ■till'* niM. iiti lo-dale tiook of dimi 
io-e.»M‘s leletisinil sertirini!. wriltel ■" 

ijilio men call work trom it' .. 

iiittlinn liMCknl bacrR. vulual:li- li 
liislral iiiiis s1k>m yim limv l« repaii. iidJiiNt. -erine all 

iiiaki-' luHV tn lue iivtteM testliic itisimiiifni'^ 

THE FACTS YOU NEED TO GO PLACES! 

Tlie I'll.M TK-\l. TKI.i:\ ISHi.N Sl llXU lM. .\M' 
TlliM'm.i; SII<»OTlNi; XM.M'XI. ^lalt' ri;lil .IT iti li 
nmiMi- shodliiiK te>.l liii-trmnefUv. Hiljiistiiuiil letmr r. 
hl.ieeiiii-iil. Tlien riiiiMilelel.v nniT'. tuner'. ieleu»iim ♦oiui.t. 
ilicriuunt. iiieiun* Ui»»*s. oilier liiipnrianl pli.i'i ' l.ililiM 
111 men mIiii have wnrke.l mi nnlio atul ti-lei isiuti for 
tear^—men who know television the femutis ftiWK -.titT' 
SEND NO MONEY FOR 7 DAY TRIAL 
*;i t tliU Ktral ln»ok. neeiled hy eiery ritdio unil telfvl’iion 
man. on 7 days trial. Send no inottey. Just ttll out and 
mail emipon ttHla.v and pay posiman. Or enclose 2i and 
.:nc Imstace. I*ns|flve fnr>ni‘t bark Ktyarantee. .Xi"T Nm\ ! 


Learn How 
to Simplify 
Radio Repairs! 

FREE MANUAL 


.N'niltinR romplex to learn. 
imralrulHttiiR. Hsed by be 
i.iriiiers and cvihtIs. Send 
lor 1 Kk.l: manual. "Tilt: 

IN.^int: STOUY," tiulay. 32 pages—I 
to read' Shiiws how oltstdrle melhoiU' Preveni full uyr 
nf ymir real ahllliy. Kvplains use of NKW techniques. 
You owe It In yourself and yniir fiiliire hi "cet out in 
front" In ymir work. 


SENO COUPON OR PENNY 
POSTCARO FOR FREE 
MANUAL TODAY! 


FEILER ENGINEERING CO. Dept. I2 RC!I 

945 George SI.. Chicago 14. Illinois 

IMease urHH my KKKK copy of "The In-ide smrv 


I Addresff 

• t'iiy 


IOWA RADIO TECHNICIANS STUDY TV 



Mem hers of the Radio Technicians of 
Iowa Association recently attended two 
television lectures driven by Davitl G. 
Sinclair of KVFl) and Ken Stienhop:el 
of Ken-ETs Radio Supply. The subjects 
were receiver layout.*? and adjustments 


of the deflection assemblies. The mem¬ 
bers meet on the second Tuesday of 
each month at the Worden Hotel in Ft. 
Dodjjfe. The photograph was taken at 
a recent gathering which combined a 
banquet and a meeting. 


► TO ALL RADIO TECHNICIANS' ASSOCIATIONS! ◄ 

Don’t fail to report any and all of your noteworthy activities, cam¬ 
paigns, social affairs, radio or television classes or extraordinary meet- 
ing.s. Publicizing your activities will help your association by advertising 
it to prospective members, and will help all associated radiomen by call¬ 
ing attention to activities in areas far from their own. If you haven’t 
already elected a publicity agent to supply Radio-Electronics and local 
newspapers with nows of your activities, elect one at your next meeting! 


ROCHESTER HAS LECTURE 

Rochester technicians listened to the 
first lecture of the Television Tech¬ 
nicians Lecture Bureau on September 
11. Speakers were F. C. W. Lazonby, who 
discussed electronic equipment, Walter 
R. Jones, whose subject was basic cir¬ 
cuits and basic test equipment, and 
A. C. W. Saunders, who told the as¬ 
sembled technicians how to maintain 
their equipment and how’ to calibrate it 
for accuracy. 

Before the foima! lecture period, 
there was an informal discussion of 
Solovox circuits and servicing. 


HOLD ANNUAL OUTING 

The Whaling City Chapter of the 
Radio Technicians Guild of New Eng¬ 
land held its annual outing recently in 
New Bedford, Mass. Features of the 
event were a softball game and a clam¬ 
bake. 

Members of the chapter took iiart in 
recommendations on the proposed new 
city regulations on television antenna 
installations. New Bedford is believed 
to be the first New England city to list 
specific requirements. The Guild felt 
that their cooperation with the city’s 
special committee on building codes 
would help to bring about a set of regu¬ 
lations that would be reasonable and 
about which there would be no later 
complaints. 


TV CLASS IN BOSTON 

A one-night-a-week television class 
was opened for members of the Ra¬ 
dio Technicians Guild in Boston this 
September. Students are working in a 
laboratory supplied with test equipment 
of all the better manufacturers as well 
as a complete variety of television re¬ 
ceivers. Total value of laboratory equip¬ 
ment is estimated at $30,000, according 
to Albert C. W. Saunders, chairman of 
the Education Committee. 


N. Ya TECHNICIANS MEET 

Technicians of New York State met 
October 9 in New York ('ity, at a reg¬ 
ular meeting of the Empire State Fed¬ 
eration of Electronic Technicians As¬ 
sociations (ESFETA). Delegates to the 
meeting, which was held at the River¬ 
side Plaza Hotel, represented Roches¬ 
ter, Ithaca, Binghamton, Poughkeepsie, 
Fishkill. Kingston, Westchester, New 
York City and Long Island. The Kings¬ 
ton and Fishkill delegates represented 
now member associations. Endicott, 
Corning, and Cortlandt were not repre¬ 
sented. 

Chief business of the meeting was the 
adoption (subject to convention ap¬ 
proval) of the Federation’s new consti¬ 
tution, smoothing out the final rough¬ 
nesses on the winter lecture program, 
and preparation for the Federation 
meeting and banquet at Rochester, No¬ 
vember 12 and 13. 
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Electronics 


Messages Prinled hy <]allio<le-l{av J'lihe 


A n interesting new type of electronic 
coinnninication is reported from 
the West Called Electrontijpe, it prints 
words on the face of a viewing screen 
with the help of a special coding tube. 
Some of its features remind one of fac¬ 
simile, others of Ultiafax, and yet 
others of the Bell pulse-code system. 
But it resembles none of these and op¬ 
erates on an entirely new principle. In¬ 
vented by J. T, McNaney of Consoli¬ 
dated Vultee Aircraft Corp., it has 
reached the development stage and is ex¬ 
pected to replace many older n.ethods of 
sending and recording printed material. 
The main element in the Electron type 
is the Charactrou, a new type of cath¬ 
ode-ray tube. The operating principles 
of one type of Charactron can be un¬ 
derstood from Fig. 1, The tube is 
equipped with means by which an elec¬ 
tron beam can be converted into shapes 
of predetermined characters. There is 
an electron gun at one (nd and a fluor¬ 
escent screen at the other, Midway 
down the tube is a character-shadowing 
disc. 



The individual character openings in 
the disc are arranged vertically, in a 
line one above the other. Their respec¬ 
tive shapes and quantity depend on the 
intended application of the Charactron. 
.4ny character is selected for presenta¬ 
tion by means of a voltage applied to a 
pair of selector plates. After the beam 
is directed through an opening in the 
disc, its cross section will represent 
a message character, such as a letter 
•)f the alphabet. Then, with a set of 
horizontal and vertical deflection plates, 
<he character-shaped beam can be di¬ 
rected to any part of the fluorescent 
screen. 

An enlarged portion of the deflector 
assembly is shown in Fig, 1. Charac¬ 
ters C, D, and E represent openings in 
the shadowing disc. Vertical deflection 
plates consi.vt of two sets a and b, and 
horizontal plates consist of a single 
pair. There is, essentially, a pair of 
plates for each character. Each vertical 
plate, however, is common to two indi¬ 
vidual characters, while the horizontal 
plates are common to all characters. 


In response to a series of input signal 
potentials, lines of information will be 
Electrontyped across the viewing screen 
of the tube. 

.4n 8-inch screen could accommodate 
60 or more lines, or approximately 150 
words. Such presentations would be in¬ 
tended for j)rojection on larger screens, 
or for recording purposes. By increas¬ 
ing the size of characters (consequently 
reducing the number of lines) messages 
can be rea<l directly from the fluores¬ 
cent screen. 

Trovisions within the tube allow for 
a selection from 40 different characters, 
which include the letters of the alpha¬ 
bet, digits 1 to 9, and various punctua¬ 
tion marks. The number of different 
characters employed in a single tube 
doe> not necessarily present any par¬ 
ticular problem. Several hundred may 
be incorporated in a tube if desired, 
and it is not necessary that they he 
arranged in a single straight line as in- 
<licated. 

One version of a complete Electron- 
type recorder is shown diagramatically 
in Fig, 2, The Charactron displays a 
single line of symbols, with space for 
70 per line. The fluorescent screen is 
7*^ inches acro.ss the face of the tube 
and inch in height. The screen in 
this case is a short-persistence, zinc- 
oxide type. 

Other major units of the complete 
recorder include servo-controlled film 
supply and film take-up mechanisms 
(with the servos actuated by the posi¬ 
tion of the supply and take-up idlers). 



Fig. 2—Cum pie le EUM*lronlype r^'Ci^rcler. 


film-synchronizing circuits and control 
mechanisms, lens system, Charactron 
input selector circuits, and input sweep 
control circuits. 

With 70 exposures per line, when 
using 35-mm film, it is possible to ex¬ 
pose 10,000 characters on 150 mm of 
film. .4t input signal speeds of 20,000 
characters per second, for instance, the 
film - will be traveling through the 
printer at only approximately 300 mm 
per second. E(|uipment can be designed 
to produce messages in printed form 
the rate of one million words per min¬ 
ute. 



llw EMC 


Economy Line of 

VOLOMETERS 


MODEL 102 

(1000 ohms per voll 
meter) 

• 3' SQUARE METER 

• 3 AC CURRENT 
RANGES 

(0-30 150^600 ma.) 

• Same 2 ero adjustment for 
both resistance ranqes 
(0-1000 ohms. O'l meg* 
oh ms I 

5 DC & 5 AC Vottage 

Ranqes to 3.000 

Volts. Also 4 A Qfl 

DC Current >1 3-^® 

Ranaes. ■ • 




MODEL 103 

11000 ohms per volt 
meter) 

• 4Va* SQUARE METER 

• 3 AC CURRENT 
RANGES 

(0-30/150/600 ma.) 

• Same zero adjustment for 
both resistance ranges 
(0-1000 ohms. 0-1 meg¬ 
ohms) 

Same Ranges as Model 
t02. Also 5 DB ^ ca 
R anges. J-W 

Model 103-S with Plastic 
carrying strap $17.95 


MODEL 104 

(20,000 ohms per volt 
meter J 


• 4*3" SQUARE METER 
(50 micro-amPeres—at* 
nice magnet) 

• Includes carrying strap 


5 DC Voltage Ranges at 
20,000 ohms volt to 3.000 
V.: 5 AC Voltage Ranges 
to 3.000 V. 3 Resistance 
Ranges to 20 megs. Also 



All of the above have rounci cornered, 
lite, melded cases, 

iVr/fe Dept. B-12 For free Cofo/og 


bake* 



Gives More Measurement 
Value per OoParf 

ELECTRONIC 
MEASUREMENTS CORP. 


— 423 BROOME STIIEET, NEW YORK IJ, N. Y. — 



—$10,000 REWARDi^ 

Earn the eavrnment banut 
locating Rofiin • 4Clive Or*$ 
irtth a 

P.R.I. GEIGER COUNTER 

Vetchi only $ Uia. Prlrf^ from $40.50 com- 
ost sensitive portable Kiel per I'nuniers made. 

H RADIATION INSTRUMENTS. INC, 

I. Paulina St. Chicago 22. III. 
Oea.er Inquiries Inv.ted, 


NfW TAP£ RECOm/tS 


You'll find complete specs tor 30 
new exciting models, including just rJV 
the one you wont, in our 16-poge jfllp ~v 
cotolog. Write todoy tor your copy. 


MPLiniR CoRP. OF Aurbicji 


ncmt Yonn 13 . m. v. 



DECEMBER, 1949 
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SPRAGUE PRODUCTS COMPANY 

Diririti^cirF' CiyJhoh oT \Ht inraov^ fl«F^'f Cd 

h.C]«T^ AbANlt, MAfl. 


RADIONIC 

EQUIPMENT COHPORi^TION 


Having trouble decipherinx the color 
on tubular molded capacitors in new 
1 Radio sets? There's no need to con* 
suit complicated wall charts or tables! 

The Sprague Capacitor Indicator gives you 
the needed data in a jiffy. Just flick the dials 
to the color bands and read the capacitance, 
tolerance, and voltage directly. 

This slick plastic service help fits your 
pocket. Always on hand, it saves time and 
avoids mistakes ... and it's only 15c. Ask for 
one at your Sprague distributor today! 


SUBPLUS EQUIPMENT 
TROUBLE SHOOTING MANUALS 

(Includes Schematics) 

BC-3i8 Receiver 
BC-779 (Super-Pro) Receiver 
SCR-522 Transmiiterreceiver 
BC410 Transmitter 

ANY BOOK $1.00 EACH 

(Add lOe for poitago) 

Quantity Diteountt 


FL-8A Filter>-S1.37 

ITriio for eotolog 

LECTRONIC RESEARCH LABS. 

102l.e Collowhill St. PhilodrIphU 23, Po. 


Tribune Theater Entrance 
nor Nassau Street Nea' York 7 N. Y 

worth 3<042l :; Open daily 9 to 6-3aturday S-S 


‘t nececvc out 

- -BARGAIN 

_ CATALOGS 

tfou 'te £o04u^ tHoue^f 


A RADIONIC SPECIAL! 

Stack.., AU Co.lcal 

TV Array ... of Lawast Cast 

It’s here! Sclcntincaiiy declfncd. 

Precision made. sll*bsnd conlcel 
TV arrsy — Clvtnc tremendous 
gain end abioluic minimum In* 
lerttrenre at a cost no Crealcr 
than the usual dipole. Permits 
direct coupllnc to Tt. ISO or 
300 ohm line with minimum loee. dll dural coa- 
struction. 19 foot mast Included. Amaringly ttf SC 
low price of only..... all.W 

In lots of 9. 111.49 eaeli 
Re^t nunllty. AOO ohm twin*lea(L lOO 
feet. Sl.as. lOOO feet Stt.aS. 

•20rfe <le»*oltl With ord*r. halanco C.O.D. 


DOUBLE-STREAM AMPLIFIER 


An improvement on the travelling- 
wave tube, an interesting double^stream 
amplifier depends for its gain on the 
interaction of two streams of electrons 
travelling at different speeds. The two 
electron streams flow from the two 
ring-shaped cathodes Cl and C2 in the 
drawing through the length of the tube 
to the collector C. The streams are ac¬ 
celerated to different speeds by differ¬ 
ing voltages on the screen-Hke, disc¬ 
shaped grids and further accelerated by 
the accelerating grid G. 

The signal is impressed on the stream 
by feeding it to the input helix. It then 
travels down the stream, increasing in 
amplitude as it goes. All other things 
being equal, the longer the tube, the 
greater the amplification. A tube 16 


wavelengths long at the frequency being 
amplified may have a gain of over 40 
db. The amplified signal is picked up by 
the output helix. A third coil around 
the tube helps to guide the streams of 
electrons straight down the cylindrical 
tube. 

Though the scientists say there is no 
simple physical explanation of the 
tube's action, it is well know that—like 
the earlier travelling-wave tube—it is 
able to amplify over a startlingly broad 
band. There may be a gain variation of 
only 3 db over the whole range between 
200 and 310 me. Experiments show that 
the amplification in the tube takes place 
in the central portion and depends to 
some extent on the velocity difference 
between the two beams. 



ELectRON VMEams: 
innEH outer 

amplification (si) ( 52 ) 


INPUT 

Signal 


cathodes; 

INNER outer 
(C l) (C2) 


accelerating GRit 
(G) 


PANORAMIC FREQUENCY METER 


An effective frequency meter can be 
quickly set up with the aid of an r.f. 
sweep generator, an oscilloscope, and a 
mixer as in Fig. 1. The sweep gener¬ 
ator is set to the desired r.f. range 
and its 60-cycle output fed to the hori¬ 
zontal plates of the 'scope. A horizontal 
trace is produced on the 'scope. 

When the output from an oscillator 
is coupled to the mixer, it produces a 
pip if its frequency is within the sweep 
range. This pip moves along the hori¬ 
zontal 'scope trace as its frequency is 
adjusted. An unknown frequency may 
be measured or calibrated by checking 
with a marker pip from a crystal oscil¬ 
lator. W^hen the two pips coincide, they 
have the same frequency. Of course 
beats and harmonics also produce pips 
(if they have sufficient amplitude); 
therefore it is necessary to use care in 
identifying them. 

The method may be used to measure 
the limits of the r.f. sweep. A cali¬ 
brated oscillator is adjusted to produce 
a pip at the beginning and end of the 



Sweep and crystal marker generators and 
oscilloscope used to measure frequency* 


'scope trace. The frequency values are 
read off from the oscillator dial. 

The advantage of this type of fre¬ 
quency meter is that a wide spectrum 
is visible at one time. All beats and 
harmonics which occur within the range 
of the sweep may be observed, and rel¬ 
ative amplitude is apparent. — Nathan¬ 
iel Rhifa 

CITIZENS RADIO 

The FCC, in release No. 39460-8/49, 
states that because highly specialized 
experience in u.h.f. techniques is re¬ 
quired to successfully design or modify 
equipment to meet the technical require¬ 
ments of Citizens Radio Service rules, 
there is jio simple method by which the 
home const met or or experimenter can 
meet these requirements. Furthermore, 
the possibility of complying with the 
requirements is remote if the designer 
or constructor does not have auxiilary 
equipment for measuring voltages, cur¬ 
rents, frequency, bandwidth, percent¬ 
age of m()dulation, and spurious and 
harmonic radiation. 

In applying for license of equipment 
which has not been type-approved (see 
Radio-Electron ICS, Sept. 49, p. 36), 
the applicant should specify the meas¬ 
uring equipment used in conducting all 
tests, giving the manufacturer's name, 
the type number, and the percentage 
of accuracy of the equipment. 

The BC-645, in its original form, is 
not sufficiently stable to permit licens¬ 
ing in the citizens radio service. Ex¬ 
tensive modifications—amounting to al¬ 
most complete redesign of the original 
equipment—would be required. No modi¬ 
fied BC-645 has passed FCC tests so far. 

radio-electronics for 
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KNOWLEDGE 
THAT HAS 
ENDURED WITH 
THE PYRAMIDS 



A SECR 
FOR THE 
OF LIFE 

TO™ENCE came the knowledge that 

built the Pyramids? Where did ^ “ 
the first builders in the Nile Valley acquire 
their astounding wisdom that started man 
on his upward climb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced such characters 
as Amenhotep IV, Leonardo da Vinci, Isaac 
Newton, and a host of others? 

Today it is known that they discovered 
and used certain Secret Methods for the 
development of their inner power of mind. 
They truly learned to master life. This 
secret art of living has been preserved and 
handed down throughout the ages and to¬ 
day is extended to those who dare use its 
profound principles to meet and solve the 
problems of life in these complex times. 

This Sealed Book — FREE 

The Rosicrudans (not a religious organi¬ 
zation) have prepared an unusual book, 
which will be sent free to sincere inquirers, 
in which the method of receiving these 
prindples and natural laws is explained. 
Write today for your copy of this 
sealed book. Possibly it will be the 
firrt step whereby you can accom- 
I. plish many of vour secret ambitions | 
. and the building of personal * 
achievements. Address your in- I 
. quiry to: Scribe Q. W. K.. I 



GREYLOCK 

RADIO TUBE lARGAINSI 
GT. Gloss oRd MIsleturt Typos 


SATO 

SOAO 

SBKS 

SSA70T 

SSiTOT 

•SK70T 

0SQ70T 


&aSA7 

S3SJ7QT 

i2SK7 

&2SQ7 

asieoT 

aSLSOT 


$3395 


per IM 

Also ovetloblo is ssiollor esostitlos of 3fs oocli. 



SStAKIS SSCClALSt 

■*. 4*. or 5* PM. iM* output. Alnlco 

S. rarh.. .•7c 

In rarions of 30. eRch....OTc 

•• * 9' Oval PM. Alnlco S. S.l# o*. 

maimct, each .fS>S9 

In cartona of 24. each ..S? 


S2.39 


TERMS: Net C.O.D., F.O.B. NYC. 
MINIMUM order $10.00. 

Wrttt for lerrlfie CR ivto* wk9* and Oarfiiii Catatos C*t2 

Greylock ElectroRics Supply Co. 

30 Church Straat New Yark 7. N. Y. 



HEADQUARTERS FOR ELECTRONIC TUBES 
IN ALL QUANTITIES 

5000 Mognetroni. 1000 KylitrOni 
500.000 othar tubas. Writs for 
our Bullatin ond Pricas. 


Ill 


The ROSICRUCIANS 

< AMORC) 

San Jose, California 


^UHCSr INC 


ELECTRONIC LITERATURE 

Any or all of these catalogs, bulletins, 
and periodicals are available to you if you 
write to us on your letterhead (do not use 
postcards) and request them by number. 
It is necessary to send only the number of 
item you wont. We will forward the request 
to the monufocturers, who in turn will send 
the literature directly to you. This offer 
void offer six months. 


135 LIBERTY STREH NEW YORK A N. Y. 
pmowi wOatM a.e2aa 


D-l—SELENIUM RECTIFIERS 

Westinghouse has issued a catalogue 
listing its standard and high-voltage 
selenium rectifiers. Circuits, character¬ 
istic curves, and general application 
notes are included.—Grafts 

D-2—RECORDER CATALOGUE 

This 16-page booklet lists all models 
of the Twin-Trax tape recorder made 
by Amplifier Corp. of America. There 
are portables, table models, rack 
mounts, long- and short-playing mod¬ 
els, single- and dual-speed mechanisms, 
and several accessories.— Gratis 

0-3—TV SET TUBE CHART 

This chart of television receivers—is¬ 
sued by Sylvania—shows all tubes used 
in each. One hundred ten receivers of 
44 manufacturers are listed. The three 
pages are folded and punched for filing 
in a standard 8*4 x 11-inch loose-leaf 
book.—Grafts 

D.4—VARNISHED INSULATION BOOK 
The V.l. Story—Vaitiished Insula^ 
tions in Electrical Engineering, by 
David O. Woodbury, is published by 
the National Electrical Manufacturers 
Association. The 88-page book tells in 
nontechnical terms the history of var¬ 
nished insulation and its application.— 

D.5—TELEVISION PICT-O-GUIDE 
A 100-page loose-leaf book, 4V4 x 6% 
inches, put out by RCA, contains about 
50 photographs of test patterns illus¬ 
trating most of the possible faults in a 
receiver. With each picture is a brief 
explanation of the trouble and of what 
to do about it.— Given, to RCA dealers 
with purchase of 100 RCA tubes 

0-6—RECTIFIER HANDBOOK 
Federal Telephone and Radio Corp. 
has published a highly useful booklet 
of 48 pages listing applications and cir¬ 
cuits for selenium rectifiers. All stand¬ 
ard circuits are shown with actual com¬ 
ponent values, with the correct rectifiers 
listed for each. A separate page is also 
devoted to each rectifier type in much 
the same manner as in a tube man¬ 
ual.— 25i 

D.7—MICROPHONE CATALOG 
Four-page bulletin No. 104 gives in¬ 
formation and prices on Electro-Voice 
microphones and stands, as well as the 
speech clipper and matching trans¬ 
former.— Gratis 

D.8—DURANITE DECODER CHART 
Aerovox Corp., New Bedford, Mass., 
has issued a decoder chart showing the 
RMA color coding for molded tubular 
paper capacitors. Colors on a given ca- I 
pacitor are compared with those on the * 
chart and the values read off.— Gratis i 


$HORT~WAV£ 

^ .. m yovr 


GONSiT 

ONtiH'hvB 'In ’vnuv t>ile r-a-din 

BD-'vara^a 3- lO mo. 

F^yr wivriLFni (r.f.'l 







SENSATIONAL! 

;r TOM 



Fm*I 


fAST: Bnaplnfuvl 
«jiO iieht. 

CLEAN t no ainolia. 
carbon, or aplUinir, 

SAFE: non-axploalva fuel tablat bUrna 1' 
minutes. ld«a( for BuliIvniiK. atlv«r solder 
Inr—wherever clean hot Same li nee«K-.. 

Used bv mo«lel makers, service men. hob- 
byuts. Jewelers. Sl.Se postpaid inclutles 
I Torch. 12 ruel Tablets 
AMAZINOI New Type SOLDER FASTI 
lt*s modemi Industry uses It! It‘s easv 
Apply Paste, heat with Torch. Eliminates 
cleanlnK—eliminates Auxi Inrliistrv buvs ■ | 

1^ the krir—you buy it m 3A<t ox. jai^ 

SI SI.10. 

special Combinallon OOer—Torch and Solder Pasta. Sa.Se 
.Vo C.O.D.*b —In Ohio Adit 3% 8alr* Tom 
IMMERPI AN A SONS. ISia-R E. I3lti St..Clavaland.Oliio. 



FIX ANYTHING ELECTRICAL! 

I mure •lalnit kard timei with amaxini new alectrleal 
appliance repair methad. Even befinneri can fix elec¬ 
trical appliancei dotibla duick. At wncatloiial low 
price, yeu set treinint caurw and new limplifled elec- 
trical teetar. Send postal card far dotalls. No obllfatlon. 

FEILER ENGINEERING CO, 

Dept. 12RC9E, f4$ George St., Cklcogo 14. III. 




fjt 


TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHDDLoflTSKINDinU.S. 

Come to the Great Shops of COYNE in Chicago dur* ] 
ing our 50th Anniversary Year I Get quick, practical I 
training in RADIO-TELEVISION or ELECTRIC* 
ITV. G I Approved. Finance plan for non-veterans. I 
Mall Coupon Today for complete details. I 

NOT “HOME-STUDY" COURSES! 

You learn on real, full-sixe equipment, not by mall. [ 
Finest staff of trained instructors to help you get I 
ready quickly for a better Job, a fine future. | 

epeg RnnifC Clip coupon for big illustrated [ 
rnu Duuno Coyne book on either ELEC-1 
TRICITV or RADIO-TELEVISION. Both books I 
sent FREE if you wish. No obligation; no saleaman I 
will call. Act NOVVI * 

i B. W. COOKE. Ptm. 

; COYNE ElMrtricalG Radio School. Oefvt 99-8IH 
; 500 S. Paulina Street. Chicago 12. Illinois 

I Send FREE BOOK and full details on: 

I □ ELECTRICITY □ RADIO-TELEVISION 
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Stop listening to 


The connoisseur of music 
^ listening wants to recog* 
nize the clear brilliance 
of symphonic sound and 

BROOK 

All Triodc High Quality 

AUDIO AMPLIFIER 

Gives It To Him 



u*atts) 

Jho at>artabit: SModtt i2Ai-tO n’dtts. 


with 

• Ditfortion and ini«rm(Kiulaiion ai a new lorn. 

• Reduction of listening fatigue. 

• Brilliant, clear tone. 

• Separate controls-siepped-for Bass and Treble. 

• Extremely low volume withoutany loss of quality. 

If^ir 70t)jy for yjKit Jtchniea'i BuKrtm 
and Dttafird Distortion Jnafyfit 

BROOK ELECTRONICS.Inc. 

Safes J^enl 

Dept. EL*9,34 De Hart Place, Elizabeth, N J. 


I 



MONOTUBE SPEAKER-RADIO KIT 


i^ahio tCljirtp-jfibc gcacB iSgo 

Sn ^trngbach |)uiiltcdtion0 


HUGO GERNSBACK 


Founder 

Modern Electrics.. . 

,1908 

Electrical Experimenter. 

.1913 

Radio News.. .. 

1919 

Science A Invention. ... 

.1920 

Television .. 

1927 

Radio.Craft. . 

. 1929 

Short-Wave Craft. . 

. 1930 

Television Newi. 

.1931 

Wireless Association of America. 

.1908 


Some ol the larger libraries In the country still have 
copies of ELECTRICAL EXPERIMENTER on file for 
interested readers. 


IN THE DECEMBER 191S ISSUE OF 
ELECTRICAL EXPERIMENTER 

The Radio League of America 
By Wireless ’Phone from Arlington to 
Paris 

Audion Bulbs as Producers of Pure Mu¬ 
sical Tones, by Dr. Lee de Forest 
Wireless Telegraphy Aids the Teutonic 
Allies 

Dr. de Forest to Help Detect Zeppelins 
The Radio Transmitting Set at Arling¬ 
ton, Va. 

U.S. Army Field Radio Set 
Marconi Company Develops New 2-KW 
Radio Panel Set 

A Huge Oil Type Radio Condenser 
Photographing Radio Waves 
A New Vibrating Reed Radio Ampli¬ 
fier, by Homer Vanderbilt 
The Telefunken Permanent Crystal De¬ 
tector 

Spiral Antennae for Radio Purposes 
The Resistance of Wireless Antennas 
A Neatly Designed Radio Receiving 
Set, by J. L. Green 

‘‘Pocket” Wireless Receiving Outfit, by 
Percy M. Roope 

A Sensitive Galena Detector, by Hans 
Helle 

Official International Radio Code 


PREASSEMBLED TV ANTENNA 


Technical Bulletins 

EACH S1.0e Postpaid Foreign $1.25 


Simplified technical information on many 
subjects of everyday usefulness, written 
in simple, easy-to-understand language. 
They contain no complicated mathema¬ 
tics, chemical and electrical theories, and 
are not based on the assumption that the 
reader has had a technical training. 


(102) Cleanln 9 Products for Mony Pur¬ 
poses —Over 35 effective chemical cleaners that 
you can make and sell. 

(110) Electroplating Non-Metollic Ob¬ 
jects —Includes wo<xi, leather, plaster, jglass. 
ftowers, insects, fabrics. Complete directions. 

(114) Thermostats Easily Mode Design int: 
and making automatic control units of many 
types for maintaining uniform temperatures, 
automatic furnace reKulation, safety controls to 
prevent overheatingr. etc. 

(115) Glue Molds for Costing Novelties 

-Making flexible glue molds for casting small 
objects, using plastics, magnesite. 

(119) Eloctreplotinq with Alloys- Bronse. 

brass and cadmium^^ilvcr. Improves finish and 
provides durable coating. 

(123) Mirror Silvering —Make money re- 
silvering old mirrors and making new ones. 
Colored, front-surface, transparent and photo 
mirrors. 

(124) Solderln 9 All Metals —Includes alumi¬ 
num and die*cast alloys. Secrets of using the 
right flux and correct technique. 

(125) BufRll9 A Polishifl9_All deUils on cor¬ 
rect polishing. How to select the right abrasive 
for different kinds of metal. Gives wheel speeds, 
types and sizes of motors for best results. 

(129) Coloriii 9 Metols Chemically-Tested 

formulas and directions to produce durable fin¬ 
ishes in many colors on brass, copper, iron, 
aluminum and their alloys by chemical processes. 

(130) Gloss-Worliiii 9 Tochnlque -How to 

cut. drill, grind and mount glass correctly ; in¬ 
cludes cutting of circles and internal openings. 

(132) Worliifi 9 with Plastics -Covers all de¬ 
tails of cutting, tooling, bending, cementing and 
polishing. Enumerates various kinds. Shows how 
to design articles. Includes using liquid plastics. 

(139) Rubber Molds for Castin 9 Novel¬ 
ties Used for same Purpose as glue molds but 
where greater elasticity U required. 


This kit contains a one-tube rrcelref desicned for 
complete coverage of the broadcast band Mill) buITI 
dent power to operate the speaker contained. Batler> 
operated for portability. Hlmple. easy-to-follow in 
struct Ions for the bealnncr. .\|| com OJ 

Ponrnts Included. Nothine else to buy ^0* 

As described In this Issue. rou eiant 

Send money to cover postage—orer amt. refurnerf 


CODE PRACTICE 


OSCILLATOR 
KIT 

.\ complfie Kit Mllh tHo t-l)C5. key and □ stu'iikcr 
or □ plKNies (specify which)—KlmPle ea8\-to folluw 
Instnictlons enclosed—NOTHl.MJ ELSK TO BUV 



^^iKcal 


Umversaf wfi 

J CAKtAL ST. 14. t. 1). 
WAlIttr 5-^M3 



|«ntM Industries, Inc., 32V S. Wood Si.,ChK(igo iZ, fH. 


in yp} ft •* '4 -S' 

ANDH0WISEEPAGE75! 



iliniite Man antenna made by 
ard IVodiirtiA Gleveiuml, 

'oines |ireus»»iembled (riKht). 
9|»readinjc arin^ fnr installation 
fabove) takeri fen !<econ<U. 


RADIO AMATEUR NEWCOMER 

Ideol for those just gatting storted (er inter¬ 
ested) in radio. You need no ether book to 
g«t your license ond get on the oir. How-te- 
buiM simple equipment for a complete sta¬ 
tion; U.S.A. AiTMiteur rodie regulotiom. 

#a /b/\ at your dealer — On mail 

orders from us, l.lOpoitpoid. 

EDlTOfl Ml ESeiNEEIIS. Ltf. fSAf. 



(Ml) Reeordinq Th«rmem*t«r— How tn 

make device to record room temperatures over 
12-hour periods on a disk. Has alarm-clock 
mechanism. 

(146) Simplified Ca$fifi 9 Methods- -Mak¬ 
ing small castings of soft metals without use of 
santi molds. For novelties, toys. etc. 

1147) Drills ond How to Use Them— How 

to use drill.s in different metals, hlastics and other 
materials. How to sharpen correctly. Includes 
charts giving speeds and rate of drilling. 

(149) ElectroplatIn 9 with Copper, 
Nickel, Chromium, Zinc, Lead and Cad¬ 
mium- Enables anyone to do this fascinating 
work on a small scale. 

(156) Home-Maintenance Formulas & 
Repairs- Inchalcs a largo number of simple, 
effective solutions for everyday household prob¬ 
lems. 


TECHNIFAX, 

Enclosed find $ for which tend the following 
Technical Bulletin ot $1.00 each (Foreign $I.2S) o$ 
indicoted by numbers: 


Name _ 

Address -- 

City 6 State -- 


radio-electronics for 
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Dr* Adolpli E. RoMrnthal, physicist 
and inventor^ was appointed director of 
physics of Freed Radio Corp. recently, 
according: to Freed's director of re¬ 
search and development, Joshua Sieger. 

Dr. Rosenthal has secured many pat¬ 
ents for inventions in color and three- 
dimensional television. He is particular¬ 
ly well known for his Skiatron or dark- I 
trace tube (which he described in the I 
March, 1949, issue of Radio-Electron¬ 
ics). Dr. Rosenthal and Mr. Sieger have 
before—in the British Scophony Corp. 



worked together 
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Rob<*ri A. Sci<lcl, formerly vice presi¬ 
dent and comptroller of the \V*. T. Grant 
Co., has joined the RC.\ Victor Divi¬ 
sion, Camden, X. J., as vice president 
in charge of distribution, it was an¬ 
nounced by J. ^ executive vice 

president of the Radio Corp. of Amer¬ 
ica, in charge of the division. Mr. Seidel 
will make his headquarters at the divi¬ 
sion's home odice in Camden, N. J. Mr. 
Seidel joined the W. T. Grant Co. in 1940 as comptroller 
and was appointed vice president in 1944. He is well known 
for his activities in the National Retail Dry Goods Associa¬ 
tion, where he served as a member of the board of direc¬ 
tors, chairman of the executive committee, and chairman of 
the association's ('ommittee on Government Affairs. He was 
awarded the Gold Medal of Honor of the NRDG.A in Jan¬ 
uary of 194G, and a special citation of merit in January, 
1949. 


Joseph K. Bozzelli was recentl3" ap¬ 
pointed assistant sales manager of L. 
S. Brack Mfc. Corp.. New^ark, N. J., 
maker of television antennas, according 
to G. Philip Galloway, sales manager. 
Mr. Bozzelli was recently sales engineer 
for JFD Mfg. Co., 
and has been in 
electronics for 
many years. 
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nSeletronr 

LLinnnni 

SELENIUM lECTIFIEIS 


For dependable service In all Electronic 
and Radio applications always specify 
SELETRON Selenium Rectifiers. 


Model No. 

5M4 


5Mt 


5PI 


SRI 


5QI 


S31 



Plate Sixe 

l-sq l-sq. I A" i'/a^sq. 2* »q. 

Max. D.C. Output Current 

75 MA. 100 MA. 150 MA. 200 MA. 250 MA. 500 MA 

Max. Input Voltaqe RMS: 130 V 
Max. Peak Inv. Voltaqe: 380 V. 

Approx. Rectifier Drop: S V. 

Write Dept, fiS’23 for Buffefin! 
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Dr. E. M. Honan* an authority on the 
development of sound in the motion pic¬ 
ture field, who until his retirement on 
September 30 was engineering manager 
of Electrical Research Products Divi¬ 
sion of Western Electric, joinetl the 
Altec Companies on October 1 in the 
capacity of engineering manager, ac¬ 
cording to an announcement by G. L. 
Carrington, president of Altec Service 
and Altec Lansing Companies. 

Louis 0. Paceiii. veteran radio engi¬ 
neer and president and technical di¬ 
rector of Parent Engineering Co,. New 
York, has been appointed consulting en¬ 
gineer by Plesscy International of Il¬ 
ford (England). 

Percy I.. Spencer, veteran Raytheo.V 
tube expert and manager of Raytheon’s 
power tube* division, Waltham, Mass., 
was given the Navy's Distinguished 
Public Service Award, the highest 
honor the Navy can bestow on a civil¬ 
ian, at the Waltham plant. Rear-Ad¬ 
miral Hewett Thebaud made the award. 
Admiral Thebaud cited Mr. Spencer for 
his work as a scientist, his creative 
genius, and his ability as a leader of 
men. Particular mention was made of 
Mr. Spencer's work in microwave mag¬ 
netron development, with special refer¬ 
ence to the improved methods for vol¬ 
ume magnetron production. 
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i SOMETHING REALLY NEW—A TV-FM ANT. KIT j 


WEAVER TV-FM ANTENNA 

IROAD RAND. HIGH GAIN ALL CHANNELS 

$6.95 


Prafabricoted construction mokes comple- NCT 
tion of assembly very tost. AIJ aluminum POST PAID 
elements, most and crossbar. Plastic insulators assure ex. 
cellent oll.weother reception. Instructions supplied. 
COMPLETE KIT includes antenna. 75 ft. 


leod. lightning arrestor, mounting bracket, 
stand off insulators and hardware. Every, 
thing needed for an installation. 


MET 

POST PAID 


$^•95 


j. M. WEAVER CO. 


247 Kings Road 
Modison. N. J. 



•'ALL^SEr 

TRANSPARENT 

BOXES! 

Safe and Loss.Proof 
Containers for 
• Screws • Nuts 
• Small Parti 

(Jiianl Tlmsi* •iinall pans so eu-y lo Pkp on«| verr hard 
lo replace—witli a act uf these ‘•.Ml-See" Plasric 
traniparcnt i-imialiierH and lotcrs. .v^iriire ea^y and 
axfe sturafte. I'aj for tlielii.ehe^ 

Each >et contains: one l»ox, 1 “h*' »q.; five boxes. I'r,,*' 
X IG/lrt*: four boxes. su. 10 boxes In all. 

Trarisliareiit Case. Order a .<iet for yonrselt “"'v 
and H set for that ilnkeriiiK i»al of >oiir< ^ ^ eeqe 
.Ml inexpensive and uniistial No ^ I •IHP 

t*.0 O.N. Plej.e. Iteinll $1 for earh oriier 
(0 for s.'o. Or send for I' HEK leattet Rri2f 

CARGILLE, Dept. RC12,118 Liberty St. 
New York. N. Y. 


ANOTHCft QllTSTANDtHG JOIIEK 

GREEN RADIO 

411 SUrteR AVENTII 
tr«Bllyd 7p N. t. 



SIX TUBE SUPER 

Three Gang Candenser 



Panel kit to fit most all makes (Please specify 
make of car and year model). New up-to-date 
latest priced Catalog available to dealers. 

#//// Sutton 'H 

Wholesale Electronics 

Sfh ot Comm«rc« Port Worth, Tax. 
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OPPORTUNITY APPLETS 

Advertlicnienti In this section cost 2:te • word for 
each Insertion. Name, address and tnltlali must be 
Included at the above rate. Cash should accompany 
all cisssifled advertisements unless placed by an 
accredited advertising agency. No advertisement for 
less than ten words accepted. Ten percent discount 
six issues, twenty percent for twelve issues. ObJec- 
tloniible or niisleadhit: .iiiverti<.«<tiienl8 riul itcceptril. 
Advertisements for January. 1950, Issue, must reach 
us not later than November 24. 1949. 

Radio-Electronics. 25 W. Broadway. New Ysrh 7. N.Y. 


AMATKI'K RAI»10 UCKNSKS. COMPLETK THKOUY 
ureparatlon for passing amateur radio examination. Home 
study and resident courses. American Radio Itisiliiiie. 
101 West 63rd St.. New York City. See our ad In Page 94. 


MACAZl.NES (BACK D.ATKSI—KOHKItiN. IHI.HKSTU:. 
arts. Ilookv. booklets, sitbscriptlons. pin-ups. etc. Catalog. 
10c (refunded!. Cicerone's. 86*22 Northern Blvd.. Jackson 
Heights. N. Y. 


\VK IIKFAIR ALL T\PE8 OF ELKCTHlt?AL INSTRU- 
inents. tube checkers and analyxirs. Hasleton Instrument 
Co. (Electric Meter Laboratory), 140 Liberty Street. AeW 
Vork. N. f. relephono—BA relay 7-4239. 


BAlttiAlNS: NEW AND RECONDITIONED UALLl* 
crafters. .National. Collins. Hamuarluiid. Meissner. ItME. 
iitlier receivers, tuners, television receivers, transmitters. 
• tc. Wholesale prices. Terms. MilPPed on trial. Liberal 
trade- III allowance. Write. Henry Radio. Duller. MUsouil 
and 11240 West Olympic, Ixis Angelea, Caliromla. 


BAItGAIN HCNTI.NG? RADIO SERVICEMEN WHITE. 
Sensational catalog. Heiishaw Radio Supply. 3619 Troost, 
KanNiS City 3. .Missouri. 


HERMAN LEWIS GORDON. HKtHSTEHED PATE.NT 
Attorney. I’ateiit Investigations and Opinluos. Warner 
Building. Washington. D. C. 


LANCASTER. ALLWlNE & ROMMEL. 436 BOWEN 
Building. Washington 5. D.C. Keglstered Patent Attorneys. 
Practice before Ciiited States Patent Office. Validity and 
Infringement Investigations and Opinions. Booklet and 
form ■ Evidence of Conception” forwarded upon request. 


Audio problems? Expert advice, ear tested circuits to your 
specihcatlons. James Langham, 72? Sunset Cliffs. San 
liiego. Calit. 


IIAIHO.MKN. SEKVICEMEN, BEG INNEUS — .MAKE 
more money, easily, quickly. $250 weekly posilhle. We 
show you how. Information free. Merit Products. 216-32L 
t32nd Avenue. Sprlnglteld Gardens 13. New York. 


rECIlNlCIANS : I E.NGINEEUS ! 1 Interested in a top- 
paying electronic position? 7 7 Send post card for inforina. 
lion on HOW. WHY, WllKHK. .MID CO.nTLSKNT UK- 
.•^KAltCIl Bl'UEAU. P. O. Box 121. WIchlla. Kansas. 


BEST DISTANCE itkICOHD CRYSTAL circuit. Crystal, 
catwhlskers. ’’Hadlobullder.” Catalog—all 25c. Labora* 
lories. 578-B. San Carlos, t'allfornla. 


IHlONOGRAPll HECOKDS ISc. Catalogue. Faraniount 
TG 313 East Market. Wilkes-Barre. Penna. 


GEIGER COUNTER PLANS—Pocket sHe weighs one 
pound complete. Proven design. Send one dollar tor Parts 
list, directions, photos. Pearse. 1619 Cypress. Vancouver. 
British Columlda. 


TELEVISION—Bright and clear. Adjust present aerial, 
build low-co.st precision antennae. Instructions, charts, 
diagrams, dimensions, plans. Free—Television stations. 
Kilowatts, tower heights. Propson Company, Lumberton. .V. J. 


FIVE ELEMENT TV YAGl BEAMS. High Band $6.75. 
Low Band $8.50. Aluminum Tubing. Etc. Willard Had- 
cllff. Fostoria, Ohio. 

AMPLIFIER for guitar or microphone. Attractive case. 
I'ompletely wired, guaranteed. 5W*—$20.00, 8H—$25,00. 
12W-$40.00. Sadler Radio, (iayton. New Mexico. 


"TAB” SENSATIONAL 13.5KV 16' Television ! II Volt- 
Flvbak Transffirmer Similar HC.A211T5 ONLY $2.49 . . . 
6V CARTER Dynamotors 400V '1.50iiia. $H.b«; 2."'iV/lOOma. 
$4.98; BOTH $12.49 . . . Guaranteetl Tested Tube SPK- 
CI.XLS! 954. 14c 95.5. 16c- \VK215A. VR92. l*K 100,5. 
9006. ea. IKc—tH.5. IS.5. 6AG5, 6BG6G. 61HI6. 6J6. 
6 S.N;gT. :Y4. 12AT7. I17Z3. EACH 37c 38HA. 40c . 

<;K'2J1G1 SKLSYNS Tested Perfect Used I’.AlU $1.19 . . . 
30Cm 12' UHF Mobile IIAMHAND Antenna AT5/AUR1. 
:Wc 4 for 11.00 . . , Tuning Meter. .5Ma. 9«c . ■ ■ Circular 
Slide Rule. 98c . . . Excellent Khlellt.v Dynamic Mlcro- 
pbime PLT'S Matching 111-Gain Transformer. IIOTII $1.49. 
M rite for Bargain - TABOGItAM.” "TAB”. Ill I.lbenie 
SI.. .N. Y. C. 


GEIGER COUNTER KITS. BUILD YOUR OWN—save 
money! Write for free Illnstratetl literature. Woodwhl 
Industries, 5217-G Hollywood Boulevard. Iloll.vwood 27. 
California. 


l«l RADIO REPAIRING TIPS (BooKLETl. SEND 
50 rents I .S. Radio. 135 E. 28 St.. New York 16. N. Y. 


Print Your Qvn 

Cards. Sutioncry , Advertislnir. ^ 

trim. Smr* moneV. Wnt for Otlior«. Mod Protjtl 
MarralM. Have home printehop.iUiBed printing ha* 
en^ravlna, too. Sold direct fr^ fmetorr only. Writ. 

•“ SssSi,. Cn«. 



KCLSCV PRiSSCS. 


DON'T MISS THE 
ANNUAL JANUARY 
TELEVISION NUMBER. 

R*s*rvt it newt 


WANTS MORE SET DATA 

Dear Editor: 

I was much interested in your August 
editorial, “Squeezing the Service Tech¬ 
nician,” as well as the article, “Manu¬ 
facturers versus Service Technicians,” 
on page 50 of the same issue. This 
spring I had to service a receiver which 
required a new tube socket. The socket 
was not standard, so I ordered it from 
the maker (through the distributor). 
It took five months, four unanswered 
letters, three long-distance phone calls, 
and some frayed tempers before I ob¬ 
tained the simple little tube socket that 
I needed. 

Another instance was six Emerson 
TV receivers, all with the same model 
number but with no two chassis alike, 
and no service data available. You can 
imagine the grief! 

Manufacturers may feel that contact 
with service technicians is beneath their 
dignity, but M’ith the increasing popu¬ 
larity of television they will have to 
cooperate in some sort of parts replace¬ 
ment and data procurement or the set 
owners will rise up in arms against all 
of us. 

I am guaranteeing sets for 90 days 
(in cooperation with the dealer) but am 
making only three free calls during that 
period—all others are charged for at 
$5 apiece. I have no intention of con¬ 
tracting for a year's service as so many 
organizations do, as I know it can't be 
profitable. 

I think trade papers such as the one. 
. Sylvania sends out {Sylvania News) 

I show good cooperation with the techni¬ 
cian and help both parties. If set manu- 
j facturers adopted this plan, they could 
I tell us about production changes, serv- 
I ice hints, and anything else that would 
I help not only to facilitate our work, 
but to boost their own reputations and 
sales. 

Lyman E. Greenlee 

Anderson^ Indiana 

LIKES TV ARTICLES 

Dear Editor: 

I notice that you have recently in¬ 
creased your attention to television and 
hope you will keep up this good work, 
perhaps adding a little more on test 
equipment. I was a rabid high-fidelity 
fan, but since the advent of television 
I have dropped some of my intense de¬ 
votion to audio. 

More case histories on video receiver 
i faults and reports of the modifications 
, that have been incorporated in commer- 
I cially produced receivers would do 
I much to help the repair technician's 
. daily work. 

1 Harris D. Pound 

Montreal, Cayiada 

TELEVISION IS NO GOOD 

I Dear Editor: 

I You have published many good ar- 
I tides in the past year which have been 
useful to me in part-time servicing and 
1 construction. However, material like 
j the “Electronics in Medicine” series, 

I Geiger counters, and microwaves mere- 
. ly wastes space that could be used for 


something more suitable for the aver¬ 
age technician. 

I suppose you must publish a certain 
amount of TV material to keep up to 
date, but I personally believe TV pic¬ 
ture quality and program material are 
an insult to anyone's intelligence. How 
anyone can gaze at those blurred black 
and white blobs that jump and flicker 
like the old-time movies is beyond me. 
I've seen all the best receivers, and 
they're all stinkeroos. Until a high 
scanning rate and higher frequencies 
are developed, TV will amount to 
nothing. It's little better today than it 
was 10 years ago. 

Robert O. Barg 

Rochester, N. Y, 


STATEMENT OF THE OWNERSHIP. MAN- 
AGEMENT. CIRCULATION, ETC., REQUIRED 
BY THE ACT OF CONGRESS OF AUGUST 24. 
1912. AS AMENDED BY THE ACTS OF MARCH 
3, 1933, AND JULY 2, 1946 

Of Radio*Ek*ctronics. bubiiahed monthly at 
Philadelphia, Pa. for October 1st, 1949. 

State of New York 1 
County of New York 3 

Before me, a Notary Public in and for the 
State and county aforesaid, personally appeared 
Huso Gernsback, who, having been duly sworn 
according to law. deposes and says that he is the 
editor of the Radio-Electronics, and that the fol¬ 
lowing is. to the best of his knowledge and belief, 
a true statement of the ownership, management, 
etc., of the aforesaid publication for the date 
shown in the above caption, re<iuired by the act 
of August 24, 1912. as amended by the acts 
of March 3, 1933, and July 2, 1946 (section 637, 
Postal Laws and Regulations), to wit: 

1. That the names and addresses of the pub¬ 
lisher, editor, managing editor, and business 
managers are: Publisher, Radcraft Publications, 
Inc.. 25 West Broadway, New York 7, N. Y. : 
Editor. Hugo Gernsback, 25 West Broadway. 
New York 7, N. Y. ; Managing Editor, Fred 
Shunaman, 25 West Broadway, New York 7. 
N. Y. Business Manager, none. 

2. That the owner is: Radcraft Publications. 
Inc., 25 West Broadway, New York 7, N. Y.; 
H. Gernsback, 26 West Broadway, New York 7, 
N. Y. 

3. That the known bondholders, mortgagees, 
and other security holders owning or holding I 
percent or more of total amount of bonds, mort¬ 
gages, or other securities are: None. 

4. That the two paragraphs next above, giving 
the names of the owners, stockholders, and se¬ 
curity holdf'rs, if any, contain not only the list 
of stockholders and security holders as they 
appear upon the books of the company but also, 
in cases where the stockholder or security holder 
appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of the 
herson or corporation for whom such trustee is 
acting, is given ; also that the said two paragraphs 
contain statements embracing affiant’s full knowl¬ 
edge and belief as to the circumstances and con¬ 
ditions under which stockholders and security 
holders who do not appear upon the books of the 
company as trustees, hold stock and securities in 
a capacity other than that of a Inina fide owner; 
and this affiant has no reason to bt-lieve that any 
other person, association, or corporation has any 
interest direct or indirect in the said stock, bonds, 
or other securities than as so stated by him. 

Signed. H. Gernsback, publisher. 

Sworn to and subscribed before me this 27th 
Hav of September, 1949. Maurice Coyne, Notary 
Public. [Seal] 
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BRITISH GIMMICKER 

hear Editor: 

I enjoyed your correspondence with 
Dennison of the Better Business Bu¬ 
reau! Many years ago, when a friend 
was boasting of his skill in tiacking 
faults, I bet him five shillings that he 
would not spot in 15 minutes a “gim- 
mick'* that I'd put into a single-tube 
set with headphones, I won the bet 
easily. 

(All I did was remove the receiver 
diaphragms!) 

Ralph W. Hallows 
Serkhamstedf Herts, England 

APPROVES OF VARIETY 

Dear Editor: 

I agree with Mr. Goodstern (page 
75, September issue) that you have 
published many one- and two-tube set 
diagrams. But 1 do not agree that this 
is bad—after all, Radio-Electron ics is 
not published for the service technician 
alone. In fact, I wish you would give us 
complete articles on these subjects once 
in a while to help beginners. 

On the other hand I do not agree 
with Mr. Jeffries (same page) that you 
should avoid 10-tube receivers and 
other large projects. Even if the builder 
does not use entire circuits, he can use 
parts of them. In any case, reading 
such articles adds to his knowledge. 

rd like to see an article on audio 
equalizers—formulas and design proce¬ 
dure, not just typical circuits. 

Leon G. Wilde 
North Andover, Mass, 

THE COMMON GOOD 

Dear Editor: 

Our association is backing you l(K)^c 
in your fight to help the electronic 
technician. By forming an association, 
we have bridged part of the gap be¬ 
tween us and the owners of the re¬ 
ceivers we service. 

Before we had an association, every 
one of us wai. a competitor. Now, know¬ 
ing our competitors as good fellows 
with the same problems as our own. 




SuffoMtfd by Robt, ir. GJueckutein, 
Menominee FaUa, Wiec, 
‘‘Sure weVc a hundred miles from the 
TV transmilter and we pick it up easily.” 
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we feel free to call on each other for 
data, hints, or other assistance. 

It is a pleasure to see that you are 
attempting to fill the gap between the 
service technician and the manufac¬ 
turer, by seeing that the manufacturer 
supplies technical data well in advance. 
Even the association cannot fill that 
lack—calls to the best available sources 
of information that our group can 
reach are no good w^hen the data hasn't 
been released by the manufacturer. 

We thank you for your consideration 
and hope that your efforts will help 
bring about a better understanding be¬ 
tween the manufacturer and service 
technician. 

Frank J. Moore 
Secretary-Treasurer, 
Radio & Electronic 
Technicians Assn, 
of Indiana, Inc, 

South Bend, Ind, 

ELECTROENCEPHALOGRAPHER 

Dear Editor: 

1 read with much interest your July, 
1949, editorial, “Biological Electron¬ 
ics,” as well as Eugene Thompson's se¬ 
ries on medical electronics. My own 
field is electroencephalography and I 
have been doing research on its his¬ 
tory; the following may interest you. 

You said in your editorial that as far 
back as 1911 you suspected that the 
animal brain generates electricity. In 
an article published in 1937, Dr. H. H, 
Jasper shows that early neuropsychol- 
ogists proved this in 1875. The first 
work done on the human brain was in 
1924 but in 1902 Dr. Hans Berger 
worked on dogs. 

The first crude electroencephalo¬ 
graph was made by Dr. Berger's 
bother-in-law, I don't know just when. 
Washington University has an instru¬ 
ment, made, I think, in 1922. About 
the same time Dr. Alexander Forbes of 
Harvard made a Hindle string galva¬ 
nometer which, with a one-stage am¬ 
plifier, was used to record cortical 
responses to afferent stimulation. Re¬ 
sponses were indistinct, largely ob¬ 
scured by what we now call alpha 
waves. Mr. Lovett Garcea of Electro- 
Medical Laboratory, Holliston, Mass., 
has written that he believes himself to 
be the first man to develop an instru¬ 
ment in the U. S. He demonstrated the 
first portable machine in 1935. 

Incidentally, the first name of Dr. 
Davis, whom you mentioned in the edi¬ 
torial, is Hallowell, not Hollowell. 

C. David Hellman 

Caro, Mich, 

BRITON LIKES LANGHAM 

Dear Editor: 

We shall look forward to receiving 
our subscription copies of Radio-Elec¬ 
tronics. Special mention should be 
made of contributor Langham's arti¬ 
cles, which we find instructive as well 
as enjoyable for their undercurrent of 
humor. 

Bernard J. Brown 
Director, Cole-Bernard 
Productions, Ltd, 
London, England 
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Specials! 


HCRC'S A meter YOU CAN AFFORD!!! . . . PORTABLE 
DC ammeter. O-tS AMPS . . . WtTM DATA FOR 
EASY CONVERSION TO •■VOLT<OHM.|MILLIAMMETER”. 

aia" fall, mirror iicaJe, int. tihuiit. PKUKKCT As IS 
FOR TKsTlSG: Klecirir flatteries, Auto* 

motive. Incliiiitrial A Meifiral Ktipt. Wtth .ae- 
leada A hincetl lld mctnl caae. BRAND A*'® 

NKW;: SUpB. wt. 6 Ihs. - 

GENERATOR VOLTAGE ® ” W * 

REGULATOR if'Fl Navv FOUNDATION . MiMfeni 
r dealijii Black or Walnut 

tyiHf CltU<l<A*18. Wllh 24 iiiaatic A 5 lulie luiiirheil 
contact adj. relay. 8hl»U. flited cliashts. Overall: P-x 

wi. 4 IDs. 1.49 T-xIIl/i-. ShliU wi. 4 

. 1.49 

HEARING AID AMPLIFIER ASSEMRLV . . iSouotune 
vacuum lutic tyi>c‘i. overall: i/i-x.l". WKIOH.S oNl.Y 

:ii'2 0/.S.!! . . MAKE A REAL VEST POCKET HADItl 
aditinit iinly speaker ur phuue A aimple tuner. Ready- 
u iretf voinimnents Include: Tune A V'll. ri>t»trnli>. choke, 
output. XMitch. etc. COMI'I.ETK WITH SCIlE- 
MATIt KOH lIUlr.DrNG 2 OR :i THllE .HirT- 
Leas tul»<‘s. ..ONLY 
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MIDGET AUDIO CHOKES 
nhms DC. . .49. 5 for 1.9B 
.Sens 


HEARING AID TUBES for ainpilher. Set of 2 
MIDGET OUTPUT TRANS* 
former .. I'<4''x» |‘’x> 3 I. 

IliKli liuhetl. to Voice Coil. 

Fur PnrinUles. Ndermnia. 
etc.49. a for S1.9B 

HIGH FIDELITY CRYSTAL MICROPHONE. 

diaphragm tyiK*. lilKh Imped. . . I« 4 ‘’x AOc* 

a^- deep. ICilbher sh«K*k-mld. Lesh 

houxintt. 

ALUMINUM HOUSING for crystal mike.IS 

EXPERIMENTAL TUBES.. 
For Ser\icers. Ex|>eritneiit> 
era. Stuilents. Fil. texted. 
Kit of 20 aastd. revq. 
types . 1.00 

BACK AGAIN ... BY POPULAR DEMAND!!! 

LEOTONE'S ”JUMBO RADIO PARTS KIT”-^For the 
KADtOMAN \%1io w.uitH THE MOST FOR H1.S MONEY* 
..17 FH1.L POUNDS of aeleeleil new A dixmnutled 
Radio A Elertrohlc parts: rOH^S. TR ASSFOnMFn.S, 
RESISTORS. WIRE. HARDWARE. rONfiENSKRS. 
SPEAKER ACrESSOHlES. l-rTC.. ETC. All 
these lahpe. wt. 21 lbs.) AND MITH MORE 
FOR ONLY. 


D.P.O.T. TOGGLES . . Bat 
Imndle. iuitiiiiuus tip. 
2UA-1 25V. I :• ,'mtj?.Si»rin« 
n-turii. .ea..39. 3 fur 1.00 
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URE . . A FULL POUND RS<B3 CARBON HAND MIKE 

of NUTS. SCREWS. WASH* . . BRAND NEW with cord 
Fits. l.L'GS. ETC. All in A pliii;. Press.to-talk 
HANDY SELF-SEALING switch. H.ikelitc " “ 
HINGED LID rase. Shpj;. wt, 

CAN. ShpK. wt. I lb. 

a lbs. 

WRITE FOR LATEST BARGAIN SUPPLEMENTS 

“FACTORY SPEAKER REPAIRS SINCE 1927“ 

Min. order Sa.Oo 20'^c deposit reti. on ail COD'S 

1^4884 add sufflclent pos(«e4— 4xc4ss refunded 


LSBIShC 


RADIO CO. 

•7 Oey Street, 
M4Mf York 7, N. Y. 


PEN-OSCIL-LITE 

Extremely convenient test oscUlstor for all radio 
servicing; alignment • Small as a pen • Self 
powered • Range from 700 cycles audio to over 
600 megacycles u.h.f. • Output from zero to 125 
T. • Low In cost • Used by Signal Corps 
* Write for Information. 

GENERAL TEST EQUIPMENT 
38 Areyle Ave. Buffalo 9, N. Y. 


TELEVISION RECEIVER—$1.00 


Complete Initructloni for building your own television 
receiver. 16 pages—ll'slT* of pictures, pictorial dla- 
grams. cUrifled schematics. I7*z22* complete schematic 
diagram A chassis layout. Also booklet of alignment 
Inetructlone. voltage A reslaiance tables and troubla- 
ahootlng hints.—All far fl.Oi. 

CERTIFIED TELEVISION LABORATORIES 
Dept. C, 85«7-13th Ave., Brooklyn 19. N. Y. 


EASY TO LEARN CODE 

It'ti easy to learn or Increase speed 
with an Instructoftraph Code Teacher. 

AfTords the quickest snd most prac- 
tirsl method yet developed. For be-> 
glnnera or advsnretl students. Avail¬ 
able tapes from Iteglnner's alphabet 
to typical messages on all subjects. - 
Speed range 5 to 40 Wl'M. Always t 
really -no QRM. 

ENDORSED BY THOUSANDSI 

The Inatructograph Code Tescher 
literally takes the place of an oper- ■ 
ator-Instructor and enables anyone to 
learn and master rode without fur¬ 
ther assistance. Thousands of xuccessful operstora have 
''acquired the code” wlih the Inatructoin'anh System. 
Write todsy for convenient rental and Purchase Plans. 


INSTRUCIOGRAPII CaMPANY 


4701 Sheridan Rd.. DePt. RC. ChlcafO 40. 111. 

RESERVE THE RADIO-ELECTRONICS 
JANUARY ANNUALTV NUMSER NOW! 
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Build your Career—Become an 

ELECTRICAL ENGINEER 


MAJOR IN ELECTRONICS—B.S. DEGREE ... IN 36 MONTHS 

Capitalize on your electronic interests — decide to become an 
Electy}itil Engineer. Save a valuable year by earning your B.S. 
Degree here in 3b months of year-round study. 

This d6-year-old, non-profit 'rechnical Institute offers a world- 
famous course in Electrical Engineering with a major in Elec¬ 
tronics. You follow an industry-guided program which is con¬ 
stantly attuned to current developments. It presents a solid back¬ 
ground in the basic sciences . . . Chemistry, Physics, Mathe- 
matic.s, Economics, and Fdectrical Engineering subjects . . . plus 
19 tcchniLal specialty cour.ses in Engineering Electronics, including 
four courses in Electronic Design. 

Practical, military or academic training will be evaluated for 
advanced credit. 


ELECTRONIC TECHNICIAN 

At the end of the first year of 
study of the Electrical Engineer¬ 
ing course, the student is quali¬ 
fied as an Electronic Technician. 
RADIO.TELEVISION TECHNICIAN 
To young men interested specifi¬ 
cally in radio and television: 
Prepare here for a career in tele¬ 
vision—the held which business 
leaders predict will be among 
America’s top ten industries by 
1951. In 18 months you become 
a Radio-Television Technician, 
ready for positions in receiver 
and transmitter testing, servicing, 


sales, supervision and production. 
Because of this school's concen. 
trie c/nricnlnm, the Bachelor of 
Science degree in Electrical En¬ 
gineering (Electronics major) 
may be earned in 24 additional 
months. 

A SPECIAL PREPARATORY 
PROGRAM is offered for men 
lacking high school diplomas. 
TRAIN in modern, well- 
equipped laboratories, shops and 
classrooms. Faculty of 85 spe¬ 
cialists—over 1500 students and 
30,000 graduates. 



L WA U K € 

CCHOM. of ENfilNEERIN/: 

Founded b' Wcr\A.iih 


Send Coupon for free 48-page Pic¬ 
torial Bulletin, "Your Career", and 
110-page Catalog. 


■ 
• 

MILWAUKEE SCHOOL OF ENOINEERIN6 • 

Dept. RE-1249, N. Broadwoy and E. Stote, Milwaukee, Wis. * 

Without obligation send me the Bullctm, ' Your Career”, and 
your catalog. 

I jm interested in . .. course. 
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NEXT TCKMS OPEN JAN. Z— 
APRIL 3 
Elf^trical Engineer. 

'•'U .36 months 

Electronic* Major 
Electronic Tech- 

»»*cian .12 month* 

Radio-Televiaion 

Technician . . . . 18 monthi 


NAME 

ADDRESS 

CITY . 


STATE 


. AGE 

Veteian of J 
□ W’l.ild War M ■ 
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RADIO SCHOOL 
DIRECTORY 



TEIEVISION 

Laboratory and theoretical instruc* 
tion under the guidance of experts, 
covering all technical phases of 
Radio^ Fremaency Modulation and 
Television. Prepares for opportuni¬ 
ties in Broadcasting, Industry or 
Own Business. 

MORNING, AFTERNOON or EVENING 
SESSIONS. Licensed by N. Y. State. 
Free Placement Service. APPROVED 
FOR VETERANS. 

ENROLL NOW FOR NEW CLASSES 
Apply Daily 9-9: Sat. 9-2 
VISIT. WRITE or PHONE 

RADIO-TELEVISION 

INSTITUTE 

fiaators in Ttitvisioa Troiain^ Sinct 1931 
480 Lexington Ave., N. V. 17 (46th St.) 
FLaia 3-4585 2 blo<li« from Grond Control 
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TRAINED 
MEN 

AVAILABLE 

Solve your trained man¬ 
power ihortage by employ¬ 
ing C.T.I. graduates. These 
men have completed a 
rigid course of training What they've learned has 
been practical, because most of their training 
period was spent in the shop We probably have 
graduates from your area Write for prospectus 
on available men. (No employment fees). 



COMMERCIAL TRADES INSTITUTE 

1400 Grccnleof Dept. PI08-11. Chicoqo 26 



receive m •■»»le by tclevrahix 

an<J-eRMtUt. <«»fc<ls thoiivands of 
men for Ion-, oav. nctventure. In. 

tercHilTtfr Hnik. (.I'.’irn at home quickly 
Ihrniirh f.iinnttH (j^ni.iicr Svttem. 

Ify for Am.tteur •ir Commercial Ll- 
r. XM Wri., for flifK HOOK 
CANOLCR SVSTCM CO. 

DePt. 3-0. IIom 028. r>env<>r I, Colo., U.S.A 
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Make Your Coreer 

RADIO and TV 

In no other Industir doei tho future hold brlchter 
flnenclil promise tnd ircurlty th»n in AM and KM 
Radio, Telerlslon. These fields need and want men 
trained as announcera. script writers, disc Jocken. and 
radio technlelana. It will pay you to Inrestlsate the 
Oon Martin ik’hool of Radio Arts, established In 1937. 
Complete day and nlKht classes , . . the latest equip* 
ment . . . and a staff of 30 nationally known In¬ 
structors. 0?er 97% of the comhlnatlon men graduates 
are Placed on Jobs Immediately through the free 
Placement service. Approved for veterans, 

FREE—Write for Free Booklet *’Tour Future In Radio,** 

Don Martin School of Radio Aria 

1655 Ne. Cherokee. Haifywood. Calif. HUdsen 23281 


RADIO 
COURSES 

itZ/ Preparatory Mathematici. Serv* 
Ice, Broadcast. Television. Ma* 
rine Operating. Aaronauticol. 
frequency Modulation, Radar. 

CItssn H» IVMit Mid-rsv t«ie Fek. lit 
EilTMca tiiiR. he, tSrC 
Vhtmwu. LUeratw, 
COMMERCIAL RADIO INSTITUTE 

(Meofitfee teao) 

SI West Biddle Itreet. Beltlmare |. nd. 



lADIO EaCIREEIINfi 

FM—Television—Broodcost 

Police Radio. Marine Radio. Radio Servicing. Aria- 
tlon Radio and Ultra Ulch mobile applications. 
Thorough training in all branches of Radio aed Elec¬ 
tronics. Modern laboratories and equipment. Old es¬ 
tablished School. Ample housing facilities. 7 acre 
campus. Small classes, enrollments limited. Our 
Craduates are In demand. Write for catalog. 
Approved for Veterene 

VAtrARAISO TECHNICAL INSTITUTE 

Dept. C VALPARAISO, INDIANA 


TRAIN FOR ALL TYPES 
FCC (RADIO OPERATOR) LICENSES 

Complete Raytheon AM and FM broadcast trans¬ 
mitters and studio control equipment. Also TV cam¬ 
era choin unit. 30th onniversory year. Please send 
for catalog R. 

MASS. RADIO SCHOOL 

271 Huntington Ave., Boston 15. Moss. 

Lie. bv Comm. Mats. Drpt. Ed. 


^AOfO EN6tH££mffsM 


Complete Radio Er^vineerint; 

Course including Television ^ 27 **^ 
Bachelor of Science Degree. 

Courses also in Civil. Electrical, Mechanical. 
Chemical. Aeronantical Engineering; Business 
Administration, Accotmting, Secretarinl Science. 
Graduates successful. ti6th year. Enter Jan., March, 
Sept.. June. Visitors welcome, Sw beautiful enm- 
pus , wrll_eqmppeil^ ^2>^^rM«^ies. Write fur catalog. 

~ leg# Aw. 

inoiana 



RADIO and TELEVISION 

Thorouffh Traininff in All 
Technical Phases 
APPROVED FOR VETERANS 

DAVa-aVlNtNOS WCCKLV RATIS 

RCA GRADUATES ARE IN DEMAND 

gor Fre* Catalog Writ* Oeot. ltC,4« 

RCA INSTITUTES* Inr* 

A Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK 14. N. Y 
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RADIO-TELEVISION QUESTIONS AND AN¬ 
SWERS. Elements 2. 3, and 4. by Woodrow Smith. 
Published by Editors and Engineers, Ltd.. Santa 
Barbara. Colif. Three vnlumes. 5M; x SMe inches. 
Price; single volume |1; two or three volumes. 
95^ each. 

These books contain questions taken 
from the FCC's Study Guide and Ref¬ 
erence Material for Commercial Radio 
Operator Examinations, Each question 
is answered by the author, and what¬ 
ever background is deemed necessary is 
given. While the reader is not likely 
to learn radio from the books, a study 
of them will equip the prospective ex¬ 
aminee with the knowledge sj^ecifically 
required for the FCC examinations. 

The present volumes cover Element 2 
(Basic Theory and Practice), Element 
3 (Radiotelephony), and Element 4 
(Advanced Radiotelephony). They are 
based on the recently revised study 
guide, w*hich obsoletes older books of 
this type.— R,H,D, 


ATOMIC MEDICINE, edited by Charles F. Beh¬ 
rens. M. D., Captain. II. S. Navy. Published by 
Thomas Nelson & Sons. New York. SVa x SV 2 
inches. 416 pages. Price 17.50. 

Containing contributions by 20 of the 
country’s most knowledgable medico- 
neucleonic specialists, this book is said 
to be “the first text on atomic medicine 
written in the atomic age.” While cov¬ 
ering much ground of general interest 
to those concerned with neucleonics, its 
special slant is toward the prevention 
and cure of radiation-caused damage to 
the human body and to the use of radio¬ 
activity as a medical tool. 

The opening chapters are devoted to 
a surprisingly complete explanation of 
nuclear fission itself and a verbal pic¬ 
ture of the manner in which the atomic 
bomb does its damage. Then follow* 
chapters on the biology, pathology, and 
hematology of ionizing radiations, cu¬ 
mulative effects, pathogenesis and ther¬ 
apy of radiation sickness, radiation de¬ 
tection, safety precautions, and disaster 
planning. The character of isotopes is 
discussed, with several chapters on 
their manufacture and use. A chapter 
on radiation effects in dentistry is in¬ 
cluded, and one outlining problems 
which are still in the research stage. 
The appendix includes a 21-page table 
of isotopes and a glossary of terms.— 
R, H, D, 


EXPLORING ELECTRiriTY. by Hugh Hildreth 
Skilling. Puhlinhed by Rnnald PreHH Co.. New 
Ynrk. € x 8% inches. 277 pages. Price $3,50. 

Written by a profe.ssor of electrical 
engineering at Stanford University, 
this volume of Ronald’s Humanizing 
Science series is entirel.v unprofessor¬ 
ial. Covering the progress of electrical 
development from the time of Thales 
(the first electrician) to the explosion 
of the first atom bomb, the book is 
more a tale of people than of science. 
It is written in narrative fashion, with 
dialogue, descriptions of places, and 
many excerpts from personal letters 
and other sources. 

To the novice the book presents an 
interestingly written story. To those 
familiar with the science of electricity, 
it humanizes the subject and presents 
some of the historical background ev¬ 
ery worker ought to have.— R, H, D, 


RADIO MINDED? 


LEAHN CODE NOW!! 

A complote code otcl Hater. plui 
in and use. AC or OC. Small 
compact chassis. Variable tone. 
Operates phones or small speak¬ 
er. With tube and C9 AC 
k-^. Guaranteed 



BUILD TOUR OWN. 

A BROADCAST RECEIVER . . . 

Postwar Development. One tube drives 5' PM Speaker 
. . . Permeability tuned . . . NOTHING ELSE TO 
BUY . . . Simple step by step Instructions and pie. 
tures. All parts, tube, speaker, batteries 
included. Manufacturers Guarantee 


$5.95 


“ lUlLD TOUR OWN. ' 

ELECTRONIC TIMER 

Automatically shuts otV devices . . . photo enlargers, 
gadgets, etc. Yariable time control. 3 Ranges avail¬ 
able . . . 1/10-7 sec.; 7-13 sec.: 13-20 sec. Handle 100 
watts. Sehematie and all parts included. CC QC 
NOTHING ELSE TO BUY ^*03 


BUILD YOUR DWM: 

All Purpose O.C. Supply Variable 0-12 volts—1.75 
amps—Filtered Metered . , , Operate relays—Small 
surplus equipment; plating; extremely 
versatile. NOTHING ELSE TO BUY 


$5.95 


FOB^NY'TanTTrnrrTFTavr'quSInTll^Tnscwrnr 

GREENWICH SALES CO* 

5B Cartlandt $♦. N«w York City 7 


LEARN RADtOl 


PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 

TELEVISION SERVICING 

BROADCAST ENGINEER 

V.A. Farniahcg Books and Tools 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

1425 EBtsw Place, Dept. C, Bsltlmore 17. Md. 


AUDIO ENGINEERING SCHOOL 

Practical engineerInR training in Audio fundamentals. 
Disc. Film. .Magnetic Recording, and Audio fre- 
ciuency measurements. 

.'^nidlo training simulates Broadcast. Motion Picture. 
TeleUiion. and t'ominerclal Recording work. 

Approved for Veterans 

HOLLYWOOD SOUND INSTITUTE. Inc. 
1040-E North Kenmore. Hollywoed 27. Calif. 
Correspondence Courses Available 
Specify if Veteran or Non-Veteran 



RADIO COURSES 

» RADIO OPERATING • CODE 
» RADIO SERVICING • ELECTRONICS 
• F.M. TELEVISION 

• REERIGERATtON SERVICING 

Write lor Catalog TE and Picture Brochure 


Trade a Tech. 
SCHOOL 


] 3 ,w. Mfl.. N. r.ti 

■Milvi i-iM r 


ELECTRICAL TRAINING 

Intensive 32 weeks' residence course in funda¬ 
mentals of industrial electrical engineering. In¬ 
cluding radio, electronics. Prepares for technician, 
engineering ntdes. Approved for veteran training. 
57th year. Enter Mar. €. Catalog. 

BUSS SCHOOL 




C4ffgE.5PONDEHCE IN 

RADIO 1.^ ELECTRICAL EWIKEERINO 


ELECTRICAL ENGINEERING Get good grasp of 

^ wide electrical field. 

Prepare yourself at Low Cost, for secure future. Mcidem 
course. So simplified anTone can understand qnickty. 

RADIO ENGINEERING Kxtra fine course In radio. 

Public address, photo-electric 
work. Trains you to be super-service man, real vacuum, 
tube technician. Servicemen needed badly. Diploma on 
completion. Many graduates earning big pay. 

LINCOLN ENGINEERING SCHOOL 
Box f31-1-12, Llncolo 2. Nob. 
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DON’T BUILD ANY 
TELEVISION KITS! 

~Whcn you can pick up a factory wirtd and 
ttstid i30TV Telovision Set, compact* with 
tubes, ready to operate—at the sanf)e price as 
a kit!—Why fuss or have headaches^ 

This is the famous typo 630TV 3i>tube Voltage 
Doublet chassis which has proved to be su 
perior to anything yel developed. We need hot 
describe the 430TV chassis—you already know 
about it. The design and operation is eicellent 
—ond it*s fully guaranteed! Camplete with 
tubes ready for cabinet installation.—Price 
complete with Glass i Oik CA 

16*' Tube lW.au 

DUAL SPEED AC DC 
PORTABLE RECORD PLAYERS 

These units were monufactured far the United 
States Government. Used, but reconditioned 
for resale at a sensationally low price. 

The motors are of the dual speed type—33*1/3 
and 78 RPM with fully adjustable speed control 
and will operate on either 110 Volts AC ar DC 
No noisy inverters required for DC use. Smooth 
silent operation 

Cabinets are solidly constructed for portable 
use and are covered with attractive leather* 
ette. Complete with an electrodynamic loud* 
speaker, built-in pickup and amplifier, just 
plug-in and play. 

Priced Ridiculously Law While They ciA OE 
Last—Only > I 0.7a 


WIRELESS AUTOMATIC 
RECORD PLAYER 

A fortunate purchase hos permitted us to offer 
these high quality single post automatic record 
changers AT LESS THAN FACTORY COST. 
Nothing to connect, simply plug into wall out* 
let, load up a stack of records and turn on any 
radio within 50 feet. 

The record player will take ten 12'' or twelve 
10"^ standard records. The built*in wireless 
oscillator consists of two tubes in a stable 
high-quality circuit which can be easily ad 
[usted for operation in any quiet spot on the 
radio 

Mounted on an attractive leatherette covered 
base and sold complete, ready ta oper- 

Order today—while they last. . . . $12.95 

PHONO MOTORS AC DC 
DUAL SPEED 

'Green Flyer G. I." type reconditioned ond 
guaranteed. Complete with 12” *7 OE 

turntable. . #/.7a 

AC PHONO MOTOR 33 1/3 
RPM ONLY 

Pti« .. $1.95 

TELEVISION TRANSFORMER 

M5V/60 cycles, secondory 2500 volts at 2 MA., 
6.3V ot .6A 2.5 volts at I.75A 

Price 


$3.85 


G. E. r' TELEVISION TUBE 

White screen electromagnetic deflection and 
focus. Brand new. type MW 22*2. Complete 
with instruction booklet $13 9S 

TUBE CHECKER FOUNDATION KIT 

Sensitivity 2000 ohms/volt. Large 4" Scale—has 
three color "Good—Bad" markings and call* 
brated 0-100. 

Special Price $3.95 

TUBE CHECKER TRANSFORMER 

Has voltage taps from 1.4 through 117 volts far 
all types of tubes. 

Pric. _ 

SPECIAL 

Mammoth assortment of radio A electronic 
parts of such items as transformers, chokes 
condensers, resistors, wire, coils, hordwore 
etc. of not less than 10 pounds 
Price 

For complete listings of speciol buys for ex¬ 
perimenters. radio technicians, loboratories, 
schools and engineers. Write for catalog RI2 

RADIO DEALERS SUPPLY CO. 

1S4 CREENWICH ST. NEW YORK *. N. t. 
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Allied Radio Corporation . .51. 61 

Amplifier Corporation of America . 67 
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Brook Electronics, Inc. .90 
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iensen Industries 
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RADIO SCHOOL DIRECTORY 
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American Radio_ Institute 
Baltimore Technical Institute 
Bliss Electronic School 
Candler System Company 
Commercial Rodio Institute 
Commercial Trades Institute 
Don Martin School of Radio Arts 
Hollywood Sound Institute 
Lincoln Engineering School 
Massachusetts Radio School 
Milwaukee School of Engineering 
RCA Institutes 
Rodio Television Institute 
Tri-State College 
Valparaiso Technical Institute 
YMCA Trade A Technical Schools 
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Rodio Apparatus Corporation 
Radio City Products Company, Inc. 
Radio Dealers Supply 
Rodio Receptor Company, Inc. 
Radio Supply A Engineering Co. 
Rodionic Equipment Corporation 
The Rosicrucians 
Howard W. Sams A Ca., Inc. 

Senco Radio, Inc. 

N. Silveritine 

Sprague Products Company 
Sprayberry Academy of Radio. 
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UNITED'S SAVINGS 
RADIO PARTS KITS 

(All Parts New 
and Guaranteed) 

(Unless Otherwise Specified) 

RE$lSTORS 

No. 100—Carboa. Ia>., l/i W. to 2 W. 100 AU't. <1.90 

101— WlrowoufMl, 2 W. to <0 W. ..25 Au’t. <1.95 

102— Free. W.W. 2% t W. Even Values. 

6 Ass't. $1.00 

103— Free. W.W. ± 2% I W. Odd Values. 

12 Ass't. $1.00 

CONDEN$ER$ 

No. 104—Miea. Reeeiving. 100 to 1000 V, 

100 Ass't. $1.95 

105— Miea, Xmtfl. 600 to 3000 V. U Ass't. $1.35 

106— Ceramic, Tub. 200 to 500 V. 100 Ass't. $1.95 

107— Ceramic. Buttons 200 to 500 V. 

100 Ass't. $1.95 

108— Trimmer Cond.r I. 2 &. 3 Unit Strips. 

15 Ass't. $1.00 

109— Air Trimmers. Ass't. Stylos. 10 Ass't. $M5 
no— Variables, I, 2 << 3 Cat.*, AM, FM. SW 

5 Ass't. $2.45 

HARDWARE 

No. Ill—Solder Lugs. Various Types. Ass't. 

3 Lbs. for $1.29 

ri2—Screws. Nuts. Washers. Etc. Ass't. 

3 Lbs. for $1.29 

113— Rivets. Alum. Ass'l. types. 3 Lbs. lor $1.29 

114— Tie Luf Strips. Ass't. types. 50 for $ .95 

115— Insulators. Ceramic. Ass't. types. 

50 lor $1.29 

116— Tube Soehets. All types. 25 lor $ .95 

COlL$ 

No. 117—Coils, R.F., Ose.a I.F. F.M. T.V., etc. Ass't. 

50 lor $1.45 

VOLUME CONTROL$ 

No. 118—W.W., Carbon, Etc. 15 Ass’t. for $1.00 

SWITCHES 

No. 119—Rotary Wafer. Ass't. Types. 

15 Ass'l. for $1.00 

MI$CELLANEOU$ 

No. 120—Transformers. Chekos, Audios, Etc. Some 
New, Some Used. All Coed. Expreu only. 
ShPB. Wt. Approx. 45 Lbs. 10 for $3.95 
121 Filter Cond. Xmitiing. I Mfd. to 4 Mfd. 600 
V. to 1500 V.D.C. Oil Filled. Reel. Can. 

6 Ass't. $1.95 

122— Filter Cond. Reeeivinf. 150 to 450 V.D.C. 
Lytles. F.F.. Cartridfe. Tub.. Etc. 

10 for $1.95 

123— Bindinff Fosts. Metal Ass't. Styles. 

30 for $ .95 

124— Knobs. Military and Civilian. 25 Ass't. $ .95 

125— Hookup Wire, Glass. Fush Back. Etc. Ass't. 

ienfths and colors. 3 Lbs. for $1.00 

TUBE$ (Express Only) 

3CFI (With Altimeter Scale) New. . $ .89 

5PFI .. I 95 

5BF4 . . . .... . 2.95 

5FF7 . 1.25 

5GFI .. 2.45 


872-A 

1625 


$1.19 Ea. 2for 2.00 
3 for 1.00 


MICROAMMETER$ 

2' Beede 0-200 Bakelito Case. New .. $3.75 

POWER TRANSFORMER 

117 V. 60 Cye. Frim. (Thord. 70861) Upright Mig. 
750 V.C.T. Q no Ma. 6.3 V. Q 2.5 Amp. 5 V. 
e 2 Amp. Like New! While they last! $2.49 

FILTER CHOKE 

(Thord.) 10 H. 75 Ma. Universal Mtg. Like New. 
While they last. $ .59 


PRECI$ION DIAL 


National Type N Velvet Vernier. 0-100 Counter-clock¬ 
wise, with decimal scale. 5 to I Ratio. Like new. $1.69 

HEAVY CABLE 
14 CONDUCTOR 
WEATHER PROOF 

14 conductors, rubber and fabric covered. £14 stranded 
a'ld tinned. Enlosed in heavy cuter rubber Jacket. 
Heav/ brass 14 contact plugs on either end. Cable 
is r O.D. Shpt. Wt. Approx. 110 Lbs. Express 
only. New 100 foot colls. $7.95 

ANTENNA ROTATOR 
—RL-42 

Ideal for LiflhtweiBht Beams. FM or TV. Antenna's. 
24 V.D.C. Reversible Motor. 5.5 Amps. May be 
used on AC with modineation. $2.65 

C-161 TELEPHONE 
REPEATER COIL 

I to I ratio. One side eenter-tapned for feeding kc'^- 
ing lines into telephone circuits. Completely 
shielded. Shrg. Wt. 3>/i Lbs. New $1.49 

ELECTRONIC$ PACKAGE 

10 Lbs. ef assorted eieetronic units and parts. . $1.29 

Quantities are limited—Order now. Minimum order— 
$2,00. There will bo a 25«* Packing charge for all or¬ 
ders under $2.00. 25<*« depo'i* reqiiirrd. balance C 0 (' 
All orders shipped F.O,D. Thicago, Illinois. Any order* 
received without shipping i istruc'ions will be shirped 
Railway Express. Minimum forelen order $25.00. 

UNITED SURPLUS 
MATERIALS 

314 S. Hoisted St. Chicogo 6. III. 
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NEW ADVANCES IN PRINTED CIRCUITS. 
Proceedings of the First Technics! Symposium on 
Printed CircuiU. Published by the United States 
Department of Commerce. Miscellaneous Publi¬ 
cation 192 (available from the Superintendent of 
Documents. Government Printing Office. Washing¬ 
ton 25. D.C.) 8 z 10 inches. 73 pages. Price 40 
cents. 

This is a sequel to the Bureau of 
Standards Circular 468, Printed Circuit 
Techniques. Since it is the report of a 
symposium, there is a certain amount of 
overlapping, but there is much new in¬ 
formation in the later book, which is 
roughly twice the size of the earlier one. 

Considerable attention is given to 
the various methods of applying con¬ 
ductive and resistive elements, and to 
the materials on which they may be 
applied. A number of typical com¬ 
mercial applications are described and 
illustrate(l, and some interesting infor¬ 
mation is brought out in the questions 
asked and answers given during the 
discussion. 


ELECTRONIC TIME MEASUREMENTS, edited 
by Britton Chance. Robert I. Hulaicer, Edward F. 
MacNIchol. and Frederick C. Williams. (Volume 
20 of the Masaachusetta Institute of Technology 
Radiation Laboratory Series.) Published by 
McGraw-Hill Book Co. 0 z 9 inches. 538 pages. 
Price 17.00. 

Radar made the problem of accurate 
measurement of small time intervals 
a decisive one. There are other im¬ 
portant fields in which accurate meas¬ 
urement of short time intervals is of 
great importance, as, for example, 
study of the velocity of nuclear par¬ 
ticles in nutdeonic research. 

While the pulse methods of radar are 
most common, measurements of other 
time intervals, such as the phase in¬ 
tervals of the absolute altimeter and 
the Decca distance and position finding 
system, have wide application and are 
discussed, as well as equipment, tech¬ 
niques, systems and methods for the 
various types of time measurements. 


MAGNETIC RECORDING, by S. J. Begun. Pub¬ 
lished by Mnrrzy Hill BiMks. Inc., New York. 

1 S'/4 inches, 2i2 poges. Price $5. 

As a good, solid background in mag¬ 
netic recording, this volume should be 
of great value to both amateurs and 
workers in the sound field. Dr. Begun, 
vice-president and chief engineer of the 
Brush Development Co., has written a 
book of unusual clarity and complete¬ 
ness on a field in which he is an out¬ 
standing figure. 

Starting with a chapter on the his¬ 
tory of magnetic recording, the book 
takes up the .subject technically even 
before its beginning—with the char¬ 
acter of sound and the devices used to 
transform it t^> electrical impulses. The 
introduction to recording takes the 
form of an explanation of the relevant 
principles of magnetism. From that 
point Dr. Begun leads his readers to 
a smooth, st.ep-by-step understanding 
of the entire subject. 

It is impossible to include all infor¬ 
mation available in 242 pages. The 
treatment is principally qualitative, 
therefcjre, though the mathematical 
basis is given for each of the im¬ 
portant phases Much of the material 
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is not available in coordinated form 
anywhere else. 

In addition to theory, the author has 
included a chapter describing repre¬ 
sentative recorders in detail, another 
on instrumentation and measurements, 
and a third on applications, as well as 
a glossary of terms. 

More and more is appearing in the 
current technical press on magnetic re¬ 
cording. This book does a fine job of 
supplying the background for a com¬ 
plete understanding of new develop¬ 
ments and techniques and for the read¬ 
er’s own work in the field.— R.H.D. 


RADIO COMPONENT HANDBOOK. Pnbibhed 
by Technical Advertising Associates, Cheltenham, 
Pa. € X 9% inches. 210 pages. Price $2.50. 

This is a data handbook on the char¬ 
acteristics of the major electronic 
equipment components, with some ap¬ 
plication information on each. The first 
chapter covers design in general. The 
others deal with transformers and in¬ 
ductors, capacitors, resistors, speakers, 
switches, insulators, and tubes and me¬ 
tallic rectifiers. 


RADIO-TELEVISION QUESTIONS AND AN¬ 
SWERS. Elementa 2. 3, and 4. by Woodrow Smith. 
PublUhcd by Editora and Engincera. Ltd.. Santa 
Barbara. Calif. Three Volumes, 5V^ x 8H inches. 
Price: single volume 31 

These books contain questions taken 
from the FCC’s Study Guide and Ref- 
erence Material for Commercial Radio 
Operator Examinations. Each question 
is answered by the author, and what¬ 
ever background is deemed necessary is 
added. While it would not be possible to 
learn radio from the book, a study of 
them will equip the prospective ex¬ 
aminee with the knowledge specifically 
required for the FCC examinations. 

The present volumes cover Element 2 
(Basic Theory and Practice), Element 
3 (Radiotelephony), and Element 4 
(Advanced Radiotelephony). They are 
based on the recently revised study 
guide, which obsoletes older books of 
this type.— R.HJ). 


REFERENCE DATA FOR RADIO ENGINEERS, 
third edition. Published by Federal Telephone and 
Radio Corp.. New York. 5% x 8% inches, 340 
pages plus index. Price 33.75. 

The first two editk>ns of this valuable 
book should be familiar by now to most 
radiomen. This, the third, is twice as 
large as the second (1946). Like its 
predecessors it contains a wealth of de¬ 
sign data in skeleton form—formulas, 
tables, graphs, basic circuits, outline 
drawings, and so on—intended, not to 
instruct, but to remind. 

The additional material, not only 
brings the book up to date, but also 
adds much that was omitted because of 
restrictions on book production. Notable 
additions are: frequency allocations; 
principal atomic constants; radar fun¬ 
damentals; AM, FM, and TV broad¬ 
casting data; servo mechanisms; and 
expansions of previously included ma¬ 
terial— R.H.D. 


TELEVISION 


• MANUFACTURERS 
DISTRIBUTORS 
INSTALLERS!!! 

We Manufacture 
300 OHM TV TWIN 
LEAD TRANSMISSION 
WIRE 


• AT THE WORLD'S 
LOWEST PRICES!!! 

• We supply over 50% 
of all Twin Lead used in 
the Metropolitan Area 


WRITE FOR QUANTITY 
PRICES TODAY!!! 


JiRSEY SPECIALTY CO. 

Little Falls, New Jersey 
Phenes: L.F. 4-0784-1258 


WALL MODEL 



$17.9$... 28%; 


Commnn tulhlnx and com- 
mon rlnarlnx. Any number 
of Phones can be connected 
In tame circuit. Simple In* 
stall at Ion, absolutely no 
technical knowledve re 
quired. 25^ deposit re¬ 
quired on all orders. F.O.II 
Brooklyn. 

CASTEEN TELEPHONE CO ' 
320 I8tb 81. Dapl ltC*3 L 
BrwkJyii. H. Y. 


TELEPHONES 

N<iw—Telephuiira of Deluxe 
quality ai low prices. Iri- 
curporatinsr latest improve¬ 
ments In desixn and tech, 
nique. Honest to rood ness 
Arst class materiaf and An. 
eat workmanship. Lowered 
cost due to Increased vol¬ 
ume makes it possible for 
us tn sell at the apeclsi 
low price of 9t7.9S for 
Two of either model, com. 
plete with wire, power aup 
Ply and Instructions. 



DESK MODEL 
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IVeCLS RADIO-ELBCTRONIC COMPONENTS 


COAX- CABLES AND CONNECTORS -TWINAX 

* COhPLITI Ll«t OP LOT-LOSS COWBTCtOlS AND AOAPTHS FOT 031 HTN 10 
CAtLIS ItOOID COKStlWCtJON Oil CAST UNC ANO NACmINIO DIASS SNtLLS. 

■lATtll 3ILTIi PLaTID. INSIITS Alt atCA FlLLIO AND POLTSTTifNI. 


I IRANSMITTING MICA CONDENSERS 



ILL lf(MS All !• 


STOCI FOt iMNtOlATt JniPncnT. 




SHALL AiNaLI CONTACT CONatCTOsa jSMALL T SjN CONTACT COfalCtOlS 

s]-tasp|TNia pmo- Nioi io»-io«i Nici. 


M-IJP STIAIOHT PLUO- TltA aolfiad i 

lar.lQ>l nIc* flllM itMr> tO.NO 
U-ISN J fiCCC PU)0 - TaPUEO AACI, 

SHELL FOA .«0S* O.D.CAtiU4 .«0 
i3*IT *T' COMiECTCN lor I3-I« 

FiCt^fF j I.SO 

13-11 iFaPTAClf OUSSIS ON »0A | 

TYPE- Low-lotl mitA 
FCEPTaCU CHAU is on Ml 


>«0 L£ PLUC aoaPtCK- Polr»trj 
tmt Inttrl- pin A MKAtt 
JUMCflOH- for ««• *iUi 
j»S-ISP or Ni-ISPN 


IFiI !•« 4i*l*Clrk IwNAft 
miR CHASSIS RECcnACU- 
Jf«(^^223P 


MOODS. CAPS, and APAPTTH 


S3-IN HOOD- For M culpt, S/u. 

U/U. AJ/U. fS/u. Pk. 

S3 -IaC cap- For c«>n«(tor( §3-11, 
j83-fin. 83-221. ate. 
u«-l»/U AOAPriN- for .loFifnp 83-I5P 
' to ocewMpto KA-S8/U 
M-ITS/O) ADAPTII- For oAppElni 13-ISP 
1o ocCMadoto t( Sl/U- 
IOh/ITTN I CASLE CLAMP H-TTF for «M 
ialtli irUtpii CoHHtto.A 


MISCELLANEOUS CONNECTORS 


DO-If/U 

00-3t/U t.«» 

00-38J) . 


OO.lf'W 

00-16VO 

f'sci-ii* 




COAX AND TWINAX CABLES 


HO-1/V 
■O l/V 
•C 18/V 
I1AI 
liAf 
•O At/V 
■C-33AI 
NG 3SA) 
NO 38/V 
•C-3^/W 
NG 3»/V 
— 3*/0 


potmHYijM .!«« 


■>tl.lAL 

rsic* 

INPVNM' 

pn FT 


Ljq - 

ta.M 

.13 

At 

.97 

SA.Ulfl 

.40 

*110 l«d 

.40 

.14 

.08 

.07 

Alnerrd 

.11 

AlSorid 

.11 

.30 

.0A3 



TWa 

pm IT 


30>|s6.L|tn I-o* 


iwfOi Aptarr ii 
»|t3.- WTttlAL 

ICutpin'i rirnipi j 
poLYUHTUnr 
1 ELPoi Hiiien I 

• ■ VjNtL 

PoimvYvnii 
■-KX kiHTL 
iouy 

poLyminjife 


aFp™|«-«» TIHTL [.A*o| 

,A0‘ AiUll 

'I I >N»iy ! 


N<mt_we POLLotifPc im o T sptetAL offfjiincs 

■F-T/U TXli PxrrUI ii on IP* oricinal •nsufirtur«l« 
rrelo ranplBi Prop 3600 fl. Npnl A..IJT.SA'M 
loo foot colli . .00/fl. 


3 tt/V nil lilrllil IP OR tirlR or 3000 forr 


too fool com . 

P..3P/'1J» 5*1' If icon iicfpt ntt fottOP t 


loo fool (Ollp 


S.OO/H 

.03/ri. 



Nrori Ro. CATirm ocw voiTs 

W33. 

S».|4 .fPk lOO 

34T-2S .AS HCIO 

34T-JO .no «no 

ss-.w . I sro 

407-id .1 MX> 

407-.1H . I flno 

33.3-7 . 1 «IO 

407- 12 . I lAOn 

3»-3 .2 4nn 

338-n .1 «CIO 

347-4 .23 330AC 

335-19 .» 330AC 

335-3M .av 400 

335-31 .35 400 

335-2 .Zl 400 

407-IS .NV 400 

347-3 .25 400 

44D-2 .» ono 

333-41 • 29 

311-2» .3 AOO 

330-M .IV 400 

3»-At .5 120 

347-17 .& 200 


339-O 
3S-4 

33V-13 
3S-ft3 
347-14 
337-43 
107-34 
330-03 
4r7-14 
333-OV 
407-21 


335-M 

347-3a 

34 7-21 

33II-A0 

333-43 

331-33 

347-1 

347-27 

407-g 

4 07-30 

339-43 

4 4ft-3 

347-45 

407-13 

347-4.' 

333-40 

339-113 


3SV-39 
4<rt-17 
407-30 
33B I 
44D-1 
547-0 
339-49 
407-4 
3SI-43 
•07-31 
347-30 

347-19 
39 -31 
.VS-30 
3S -23 
3S-I3 

3S-02 
3S-44 
535 - 37 


2 SrOF 

1 Slpf 

2 STM 

1 STDE 

2 TOP 

3 SfDi: 

3 7W 
2 SIDE 
2 TOP 
2 T<(P 
7 SIDE 
2 SIDE 
2 TOP 
2 STDE 

2 SIM 

1 SrDC 

3 sjm; 

2 TOT 

2 TOP 

3 TOP 

2 BrrTTOM 

a ret' 

2 STDF 

3 Sn>F 
2 SDF 
2 SIDE 

2 Trip 

3 SIDC 
3 7W> 

2 Tfir 
2 SIDE 

2 IhlPTOH 
2 9rtrTflAI 

2 TOP 

3 SIDE 
3 SIM 
3 SIM 

2 tlM 

3 EO 
3 SflK 
3 SIDE 
2 STor 

2 SOTTON 
2 SIDE 
2 SIM 

1 BOip: 

2 stm; 

S SIDE 

3 SIM 
3 STM 

3 PkNToH 

1 SIM 

2 SIM 

1 TOP 

3 SIDE 

2 BCirTOH 

3 SDC 
5 TOP 
5 BIDE 
5 TOP 
5 TOP 
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NOW IS THE TIME To Get Into This 
Fast Growing Industry—Prepare For A 
Fine Paying Job Or Your Own Business! 

If you want to cet into Uadio-’rclc\ isioti arul l'<lcctroiii(:!t . , . 
you owe it to yourself to ne* the faehs about my traiiiiiiK. 1 have 
trained huixlrcds of iiicii to l>ecoiiir outsturulinK aervire teeh- 
iiiciuns—and I'm ready to do tlie sanu* foi yon Whether yoiir 
Koal is a fine paying job in one <»f Kadio’s many hraiiches - 
or a successful Radio and 'IVlevision biisuies.s of yoiir own — tjou 
nrtfl the kind of training / ojfrr! Mv rrainine is practiral and 
«iown to earth, voi^ NO ni Ks’lors i:xi*KHii:Nrj:. 

You’ll he astonished at your rapid prot:r€'s.s. I start yon witli 
basic fniidanientals and tfive yon plenty of praetiral s)iup*l>cueh 
training with many kits of parts 1 send yon. Tliis i.s the training 
that sticks with you and makes money for yon on the joh! 


Get Paid For Spare Time While Learning 


Soon after you start training 1 send you my famou.s HUSl NLSS lUlI LDRKS tliat show 
3'uu liov\r to make money in spare time doing interesting Itadio jol>.s. hook at the iMcfnl 
and valuable equipment yon get while training with me (illustrated at left)—I seinl yon 
these 8 big kits of Radio parts and equipment and help yon build stci>-by-Htcp a power¬ 
ful 0-tubc superhet radio, ii 10-range test mct(‘r. plus other mighty, useful cfiuipiucnt 
for Radio and Television sorviriiig. You will perform o\-er ITf) fascinating experiruents 
while training. You will learn about Television—so that you will be (|ii:ililied to step 
into this fast growing, profitable field. I also send you many valuable service tnanuals, 
dtagraius and niy book telling exactly how to set up your own Television ainl Ra<lio 
shop. / want you to Imrn nil about my training —that is why I urge you to clip and 
mail the coupon below for my two big FRCkI Radio books. 1 employ nosulcsmcii—and 
nobody will call on yon. The important thing is to act now and get the facts. 


HAVE A BUSINESS 
OF YOUR OWN 


A profitable Radio ami Television Service 
Shop may be started with little capital. 1 
will show you how to get started and liow to 
bidld your small businc.ss. At left is pictnrtKi 
one of my graduates. Mr. Mcrrit C. Si)erry 
of l''airinont. Minnesota in his own shop. 
'I'he way is also open for you to build a good 

srrvice business for yoursi:lf. 


ALL KITS ARE YOURS TO KEEP 

Fiicli of ttie hundreds of Radio parts and other Items I send m/ studenLs Is 
theirs “for keeps ’ You may u.sc ttiis wjulpinent In your Radio anil Television 
service work uml save many dollars by not having to Imy expensive •’reacly- 
inade" test euuintiient. P.ach of my 8 kits will help you advance ami learn 
lni|»ortaut steps in Radio and Tclevlfilun servicing. 

CALVIN SHINN LOr C N D. » A UC IK H 

nf New Oriran.s. of Coloma. Mich, re¬ 
tells us he makes S5 to IB that my training 

$R) In spare time re-B B has made It poasllplc for 

[>ulrlng radios. Ho Is BL JB lilm to repair large 

now also working with ^B ^ ^^^B numbers of Ka<llo and 
Ids own Television JB| Television receivers. 



RADIO AND TELEVISION 
INDUSTRY BOOMING 

You couldn’t pick a better time to get into Ra<lio-Te1c- 
visiun and Clcctronics. New ’i'clcvisioii stations are going 
on the IIir to serve cvcr\- inajor city—Inmdrcils of new 
AM and KM Radio hroadrasting station.'i arc also on the 
air to serve practic:ill>' every conmninit.y in America. .\ll 
this creatc.s new and bigger op|>ortunitias for the trained 
mail who knows Radio-Tele vision and ICIectronic.s. CiooU 
Radio and Televl-siou service men are needed NOWl 


VETERANS 


THIS TRAINING 
AVAILABLE 
TO YOU UNDER 
THE G.L BILL 


My Training Includes: 

Radio Servicing 
Television 

EM Frequency 
■ Modulation 

Public Address 
^nd High 
Frequency 
Applications 



These Two Big 
Radio Books 


Just mall coupon for a FKKi) 
sample Spray berry Lesson and 
my big FREE hook, "How To 
Make .Money In Radlo-I'elevlslmi 
and Electronics." ].,rurn wliy my 
really practical training Is best of 
all for yon. Olscover whafs 
ahead for you in the fast moving 
Radio-Television an<l Klcc- 
tronlcs Industry No obllgiitlon. 
Dori't delay—the future Is ton 
Important to you. Mail tlie 
couiK>n now—and count on tne 
for ra.st action. 


[ :: 


SPRAYBfRRY 


RUSH COUPON ^odtuf! 


i SPRAYBERRY ACADEMY of RADIO, Dept. 20-D 
j 111 North Canal St., Chicago 6, III. 

j Please rush iny KREK copies of "How To Make Money In Radio- 
j Television and Electronics'* and "How To Head Radio Diagrams 
and Symbols." 


Name.Age, 

.\ddres.s. 

City ..state. 


( ) Clieck here if you nrc a Veteran. 
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FOR 


32-Page / 
Full ColorU 
'VCATAIOG 




MIDWEST 

Celebrates its 30th YEAR of FACTORY-TO-YOU 
Selling with a Sensationally NEW 1950 LINE of 

TELEVISION 

CONSOLES Complete CHASSIS 




Here is Television at its finest^ , . . brought 
to you by Midwest, for 30 years a leader in 
the field of radio and electronics. Immense 151-square- 
inch screen on new 16'' mctal-glass tube . . . clear, 
steady, bright pictures . . . Synchronized sound and 
picture that a child can tune in perfectly . . . Highest 
quality FM sound . . . Big 12" Electro-Dynamic 
Panasonic Speaker. Available in beautiful Television- 
Radio-Phonograph Consoles, as illustrated, or in com¬ 
plete chassis (not a kit) ready for custom installation 
in your own cabinet. And you can buy Midwest 
Television at Low Factory Prices, with Low 
Down Payment and Long Easy Terms 
— and on 30 Days Trial? Send 
for Catalog TODAY,? 


LOW 

FACTORY 
TO-YOU PRICE 


...also a Magnificent Line of NEW 1950 

MIDWEST RADIOS 

featuring the latest Improved FM Circuit 
and the New 3-SPEED RECORD PLAYER 


Powerful new 1950 
Series 16 and Series 
2 AM-FM Radio 
in complete chassis. 
Also beautiful new 
Console models in¬ 
cluding the mag¬ 
nificent Symphony 
Grand Radio-Pho¬ 
nograph with latest 
FM circuit and new 
3-Speed Automatic 
Record Player, 

BUY DIRECT 


^ IjVrite in Name and Address (Please 
Print) on C6upon ^6f Postcardi 


FROM^ 

THE MIDWEST FACTORY and oAvt/i 


SmIDWEST radio a TELEVISION CORP i 
{Dept. X385, 909 Broadway, Cincinnati 2, Ohio J 
Pleose send me your new FREE 1950 Catalog. * 


NAME_ 


MIDWEST RADIO & TELEVISION CORP. 


[ADDRESS 


!CITY_ 


20NE 


STATI 




t 


V 






















